COMMONWEALTH OF KENTUCKY

OFFICE OF THE ATTORNEY GENERAL

ALBERT B. CHANDLER Il 1024 CarITAL CENTER DRIVE
ATFORNEY GENERAL SuiTE 200
FRANKFORT, KY 4050 |-8204

December 30, 2003

Thomas M. Dorman, Executive Director
Public Service Commission

211 Sower Boulevard

Frankfort, KY 40601

RE: Responses to Commission staff and Company data requests in In the Matter of:
An Investigation Pursuant to KRS 278.260 of the Earnings Sharing Mechanism
Tariff of Kentucky Utilities Company, PSC Case No. 2003-00334 and An
Investigation Pursuant to KRS 278.260 of the Earnings Sharing Mechanism of
Louisville Gas and Electric Company, PSC Case No. 2003-00335

Dear Mr. Dorman,

Enclosed herewith are the original and seven copies responses of the Attorney General to
data request posed by Commission staff by Order dated December 15, 2003 and to data requests
posed by LG&E and KU. By this letter I certify that all parties have been served with a complete
and true copy of the responses with the exception of diskettes. The responses to the data request
of LG&E and KU require two diskettes that have been included only in the following: the
original supplied to the Commission, the copy provided to John Wolfram and to Robert
Rosenberg on behalf of LG&E and KU, Mike Kurtz, Mike Laros and David Barberie.

Elizabeth E. Blagkford
Assistant Attorney General
1024 Capital Center Drive, Suite 200
Frankfort, Kentucky 40601-8204
(502) 696-5453
betsy.blackford@law.state ky.us
cc::  Mike Beer

Linda Portasik

Kendrick Riggs

John Wolfram

Mike Kurtz

Mike Laros

David Barberie

AN EguaL OFFPORTUNMITY EMPLOYER M/F/D






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

1. In reference to Dr. Weaver’s statement at page 10, line 22 that factors other leverage
affect risk, indicate the five most important other factors that affect risk.

Answer:

A discussion of risk, as it relates to the rate of return is provided in Appendix 11, page 3
beginning at line 10 and continuing through page 4, line 12. As is indicated in Appendix II, page
3 online 12, “Risk ... is caused by any phenomenon which may result in the actual future return
being less than the return anticipated when the investment was made.” Categories of risk are
provided on lines 15 through 19, page 3, of Appendix II. Since it is caused by the occurrence of
any item, some of which can be controlled or partially controlled, it is not possible to rank risk
exposure. For example, the occurrence of an ice storm that effects a company’s distribution is an
important source of risk to a company located in an area where ice storms occur and that has
dense vegetation but less important to a company located where ice storms almost never occur
and where there is little vegetation.



Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

2. In reference to Dr. Weaver’s discussion of KU’s common equity ratio at pages 12-14:

a. Explain what Dr. Weaver means when he states “provided that the same amount
of equity is repurchased” at page 12, line 13.

b. Explain what Dr. Weaver means when he states “to purchase equity from the
company’s owners” at page 14, line §.

C. Explain the calculation on page 12, line 13 and indicate the source of the data.
Answer:
a. The reference used the capitalization from the Barrington-Wellesley Group, Inc. Report,

page V-19, May 22, 2003 filing for the year 2002 to calculate that if equity were $106.7 million
lower and leveraged items were $106.7 million higher, the referenced capital structure would
contain 50% equity. The way to accomplish that would be to issue debt and use the proceeds to
repurchase equity.

b. The company’s owners possess the equity so in reference to item a, the equity would
have to be purchased from its owners.

C. See the response to a above and the calculation provided in parentheses on line 13, page
12.
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the North Carolina Natural Gas subsidi-
ary for $400 million. This enterprise never
iived up to expectations. and PGN took a
charge of $20 million against the asset in
2002. Also up for sale is the affordable

fael tax credits. But because of the un. |
certainty and the large amounts involved,
investors might do well to stav on the
erdelines until this matter is clarified. i
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

4. In reference to Dr. Weaver’s discussion of a 50 percent target equity ratio and a 52.5
percent cap on page 8 of his testimony:

a. Does Dr. Weaver also recommend that if the equity ratio drops below 47.5
percent, it should be resent at 50.0 percent?

b. If the answer to (a) is negative, provide an explanation of why Dr. Weaver would
not make such a recommendation.

C. If the answer to (a) is negative, wouldn’t asymmetry in his proposal increase the

Companies’ risk? If not, why not.
Answer.

a. No. The control of the capital structure at or below the 50% equity level should be a
management prerogative.

b. See response o a.

c. Financial risk would increase as the proportion of equity is lower. The company’s
management should be aware of this fact. However, they may possess information about the
cost and benefit phenomenon that is not known by the Commission and would cause them to
prudently choose an equity ratio below 47.5%. An example of such an opportunity would be
access to debt that has a cost rate that is a bargain.






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

5. In reference to the “Percent Electric Revenues” shown on Schedule 12:

a. Specify what year these data reflect.

b. Specify what financial data are reflected in the denominator of this ratio.

c. Provide, for each company in the two comparison groups the electric revenues
and the data that make up the denominator in this ratio.

d. Provide, for KU and LG&E, the electric revenues and the data that make up the

denominator in this ratio.
Answer:

a. Refer to the next to the last column in Schedule 12. “CD” indicates that the data source
was Compact Disclosure. The CD, as indicated in the footnote to Schedule 12, was from the
August 2003 disc. Constellation was incorrectly labeled. Its source was VL. It reflects 2001 data.
Progress was also labeled incorrectly. Its source was CD. As indicated in the footnote to
Schedule 12, the LG&E and KU data were from the FERC Form 1 and reflect 2002 data.

b. The VL data was compiled by Value Line analysts and is assumed to be accurate. The
CD data was compiled from the company’s description or the segment data obtained from each
company’s 10-K report to the SEC.

C. Attached are printouts of the CD data from which show the electric revenues and the
denominator revenues used for the calculation. They are:

Numerator Denominator Percent

Constellation From Value Line
Progress 6,600,689 8,063,505 32
Empire In summary description
PNM Resources From Value Line
DTE 12,934,000 15,955,000 31
MGE 224 987 351,626 64
Cinergy From Value Line
Southern In business summary description
FPL Group 7,378,000 8,311,000 89
d. KU - 888,219,072/ 888,219,072 = 100%

LG&E - 758,490,551/ 1,026,183,706 = 73.9%
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PROGRESS ENERGY INC

DESCRIPTION OF BUSINESS:

THE GROQUP'S PRINCIPAL ACTIVITIES ARE THE GENERATION,

TRANSMIS3ION, DISTRIBUTION AND SALE OF ELECTRICITY AND NATURAL GAS IN PORTIONS

OF NORTH AND SOUTH CAROLINA AND FLORIDA.
OF TELECOMMUNICATION SERVICES,
MANAGEMENT AND MERCHANT ENERGY GENERATION.
ELECTRIC UTILITIES, PROGRESS VENTURES AND

COAL AND SYNTHETIC FUEIL OPERATIONS,

THE GROUP IS ALSC INTO THE BUSINESS
ENERGY

THE GROUP'S BUSINESS SEGMENTS ARE
RAIL SERVICES. THE ELECTRIC UTILITY

ENCOMPAS3ES ALL REGULATED UTILITY CPERATIONS.

PROGRESS VENTURES INCLUDE FUEL

EXTRACTION, MANUFACTURING AND DELIVERY,
GENERATION AND ENERGY MARKETING.

SYNTHETIC FUELS PRODUCTION, MERCHANT

RATIL SERVICES INCLUDE RAILCAR REPAIR, RAIL

PARTS RECONDITIONING AND SALES AND OTHER RAIL RELATED SERVICES.IN 2002, THE

GROUP ACQUIRED WALTON CCOUNTY POWER,
WESTCHESTER GAS COMPANY

LLC,

WASHINGTON COUNTY POWER, LLC AND

ELECTRIC OPERATIONS ACCOUNTED FOR 82% OF 2002

REVENUES; RAIL SERVICES, 9% AND PROGRESS VENTURES, 9%. -3
SEGMENT DATA (SOURCE: 10-K 12/31/2002) SALES ({G00S) CP INCCME
CP&L ELECTRIC 3,538,957} cLMU“'q 453,115
FLORIDA POWER ELECTRIC 3,061,7323 309,594
PROGRESS VENDURES 748,317 271,088
RAIL SERVICES 714,499 8 -41,733
e :
FIVE YEAR SUMMARY T olss 8 ,
DATE SALES (0003) NET INCOME EPS
2002 7,945,120 528, 386 2.43
2001 8,085, 380 541,610 2.65
2000 3,768,922 478, 361 3.04
1399 3,264,957 379,288 2.56
1998 3,211,552 3%6,271 2.75
GROWTH RATE 25.4 7.4 -3.0
PRELIMINARY EARNINGS DATA
ITEMS VALUES PERIOD NEWS DATE
Basic EPS 1.54 6M 07/2%/2003
Fully Diluted EPS 1.53 6M 07/25/2003
Common Shares Outstanding 239,816,121 10 05/15/2003
Net Sales 2,012,684,000 2Q 07/25/20Q03
Operating Profit 358,940,000 19 05/15/2003
Pre-Tax Income 111,136,000 2Q 07/25/2003
Net Income 152,823,000 20 07/25/2003
Total Current Assets 2,827,752,000 10 05/15/2003
Total Assets 23,172,892, 000 1¢ 05/15/2003
Total Current Liabilities 3,030,670,000 10 ¢5/15/2003
Stockholder's Equity 6,232,890,000 3Q 11/20/2002
Book Value per Common Shr 29.36 20 07/25/2003
Pre-Tax Extra Gain{Loss) -224,800,000 9M 11/20/2602
Gain{Loss) due to Acct Chng 2,513,000 20 07/2%/2003
WtdAvg ComStock (Basic) 233,438,000 10 05/15/2003
WtdAvg ComStock(Fully Diluted) 234,369,000 10 05/15/2003
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EMPTIRE DISTRICT ELECTRIC CO

DESCRIPTICN OF BUSINESS: THE GROUP'S PRINCIPAL ACTIVITIES ARE TO GENERATE,
PURCHASE, TRANSMIT, DISTRIBUTE AND SELL ELECTRICITY IN PARTS OF MISSOURI,
KANSAS, OKLAHOMA AND ARKANSAS. THE GROUP ALSO PROVIDES WATER SERVICE TO THREE
TOWNS IN MISSOURI. THE GROUF PROVIDES ELECTRIC SERVICE AT RETAIL TO 118
INCORPORATED COMMUNITIES AND TO VARIOUS UNINCORPORATED AREAS AND AT WHOLESALE
TO FOUR MUNICIPALLY-OWNED DISTRIBUTION SYSTEMS AND TWO RURAL ELECTRIC
CCOPERATIVES. THE GROUP OPERATES UNDER FRANCHISES HAVING ORIGINAL TERMS OF
TWENTY YEARS OR LONGER IN VIRTUALLY ALL OF THE INCORPORATED COMMUNITIES. THE
GROUP ALSO OFFERS ELECTRONIC MONITORED SECURITY SERVICES, GENERATORS, SURGE
SUPPRESSORS, DECORATIVE LIGHTING AND OTHER ENERGY SERVICES. ON 01~FEB-2003,
THE GROUP ACQUIRED JOPLIN.COM HOLDINGS, INC. ELECTRICITY SALES ACCOUNTED FOR

36% OF 2002 REVENUES; NON-REGULATED INCOME, 3% AND WATER SUPPLY, 1%.
PR

FIVE YEAR SUMMARY

DATE SALES (000$) NET INCOME EPS
2002 305,903 25,524 1.19
2001 265,821 10,403 0.59
2000 261,691 23,617 1.35
1959 243,243 22,170 1.13
1998 239,858 28,323 1.53
GROWTH RATE 6.2 -2.5 ~6.0
PRELIMINARY EARNINGS DATA
ITEMS VALUES PERICD NEWS DATE
Basic EP3 0.27 1¢ 04/3C/2003
Primary EPS 0.28 40 01/22/1998
Primary EPS 1.29 12M 01/22/1998
Fully Diluted EPS 0.27 1Q 04/30/2003
Common Shares Cutstanding 22,684,051 10 05/27/2003
Net Sales 76,906,000 1Q 04/30/2003
Operating Profit 14,185,000 1Q 05/27/2003
Pre-Tax Income 9,403,000 1¢ 05/27/2003
Net Income 12,786,000 a9M 05/26/2003
Total Current Assets 75,758, 365 19 05/27/2003
Total Assets ggz2, 021,501 10 05/27/2003
Total Current Liabilities 85,156,244 10 05/27/2003
Stockholder's Equity 331,686,614 1¢Q 05/27/2003
WtdAvg ComStock{Basic) 22,607,643 10 05/27/2003
WtdhAvg ComStock(Primary) 16,729,279 4Q 01/22/1998
WetdAvg ComStock(Primary) 16,599,269 1i2M 01/22/1998
WtdAvg ComStock(Fully Diluted) 22,607,643 1Q 05/27/2003
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DTFE ENERGY CO

SEGMENT DATA

{SOURCE:

16K 12/31/72002)

SALES

t0ous)

ELECTRIC UTILITY , 434, 000

GAS UTILITY 3 021, orm)g} e
/5 folmw

FIVE YEAR SUMMARY '

DATE 4ALES (000(5) NET INCOME

2007 6,749,000 632,000

2000 5,791,000 332,000

3001 4,638,000 468,000

2000 4,499,000 483,000

1599 4,174,000 4473, 000

GROWTH RATE 12.7 g2

ANNUAL ASSETS {0

FISCAL YEAR ENDING
CASH

RECEIVABLES
TNVENTORTES

OTHER CURRENT ASSETS
TOTAL CURRENT ASSETS
PROP, PLANT & EQUIP
ACCUMULATED DEP

NET PROP & EQUIP
INVEST & ADV TO S5UBS
DEFERRED CHARGES
INTANGIBLES

DEPOSITS & OTH ASSET
TOTAL ASSETS

ANNUAL LIABILITIES

FISCAL YERAR ENDING
NOTES PAYABLE
ACCOUNTS PAYABLE

CUR LONG TERM DERT
CUR PORT CAP LEASES
ACCRUED EXPENSES
INCOME TAXES

OTHER CURRENT LIAB
TOTAL CURRENT LIAB
MORTGAGES

DEFERRFED CHARGES/INC
LONG TERM DERT
NON-CUR CAF LEASES
OTHER LONG TERM LIAB
TOTAL LIABILITIES
COMMON STOCR NET
RETAINED EARNINGS
OTHER EQUITIES
SHAREHOLDER EQUITY
TOT LIAB & NET WORTH

12/31/2007
370, 000

I, 198,000
576, 000
£20, 000
2,764,000
17,862,000
8,049,000
5,813,000
904, 000
2,982, 000
2,119,000
656, 000
19,238, 000

12/31/2002
414,000
647,000

NA
1,018,000
164,000
NA

974G, 000
3,213,000
5,656,000
1,263,000
2,047,000
82,000
2,412,000
14,673,000
3,052,000
2,132,000
-519, 000
4,565,000
19,236,000

BALANCE SHEET

0051

{0003

12/31/2001
425,000
987, 000
505,000
562,000
2,479,000
17,073,000
7,524,000
9,549, 0006
1,042,000
3,316,000
2,003,000
492,000

16,881,000

12/3L/2001
681,000
581,000
NA
7,000
5,000

2,827,000
5,892,000
1,853,000
1,947,000
89, 000
1,684,000
14,292,000
2,811,000
1,846,000
-68, 000
4,589,000
16,881,000

NA

OF INCOME
NA
NA

12/31/2000C
152,000
62, 000
335, 000
603, 000
1,652,000
13,162,000
5,775,000
7,387,000
667,000
Z,688, 000
24,000
238,000
2,656,000

12/31/2000
503, 000
404,000
297,000

NA
162,000
116,000
565, 000
047,000

NA

1,971,000
3,894,000
145,000
590, 000

g, 647,000
1,912,000
2,097,000
NA
4,009,000
12,656, 000

TI%mvuf;,qnqsall



MGE ENERGY INC

SEGMENT DATA  (SOURCE: 10-K 12/31/2002) SALES  (0008) OP INCOME
ELECTRIC OPERATIONS 224,987 31,049
GRS OPERATTONS 126,639 ) (A% 9,527
KRS
FIVE YEAR SUMMARY = 7

DATE SALES (0C0$) NET INCOME EPS

2002 347,096 29,193 1.69

2001 333,711 27,245 1.62

2000 324,108 27,355 L.67

1999 274,034 23,746 1.48

1998 248,752 22,230 .38

GROWTH RATE 8.5 7.0 5.1

BALANCE SHEET
ANNUAL ASSETS (0008)
F1SCAL YEAR ENDING 12/31/2002 1273172001 12/31/2000
CASH 2,998 2,421 4,307
RECEIVABLES 54,814 41,547 38, 161
INVENTORI ES 26,308 28,663 21,392
OTHER CURRENT ASSETS 12,851 10,573 36, 660
TOTAL CURRENT ASSETS 96, 971 83,224 160, 520
PROP, PLANT & BQUIP 825,571 743,905 952,035
ACCUMULATED DEP 365,243 240, 660 510,381
NET PROP & EQUIP 460, 328 403,245 441, 65¢4
INVEST & ADV TO SUBS 35,493 29,847 3,988
DEFERRED CHARGES 36,103 27,758 25,442
TOTAL ASSETS 628, BY5 544,074 571, 604
ANNUAL LIABILITIES (000$)

FTSCAL YEAR ENDING 12/31/2002 12/31/2001 12/31/2000
NOTES PAYABLE 34,298 9,500 44,000
ACCOUNTS PAYABLE 32,039 22,156 28,792
CUR LONG TERM DEBT NA 20,000 200
ACCRUED EXPENSES 3,161 3,110 10,680
OTHER CURRENT LIAB 11,049 7,013 3,565
TOTAL CURRENT LIAB 80,547 61,779 87,237
DEFERRED CHARGES/INC 62,450 58,821 100,618
LONG TERM DEBT 162, 149 157, &00 NA
OTHER LONG TERM LIAR 60,972 43,655 NA
TOTAL LIABILITIES 396,118 321,855 187,855
COMMON STOCK NET 227,370 216,292 383,749
OTHER EQUITIES 5, 407 5,927 NA
SHAREHOLDER EQUITY 232,777 222,219 383,749
TOT LIAB & NET WORTH 628,895 544,074 571, 604

Trem 5 ?aja"'l
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SOUTHERN COC

DESCRIPTION OF BUSINESS: THE GROUP'S PRINCIPAL ACTIVITIES ARE THE
ACQUISITION, DEVELOPMENT, BUILDING, OWNERSHIP, AND OPERATION OF POWER
PRODUCTION AND DELIVERY FACILITIES. THE GROUP OWNS GENERATING PLANTS AND OTHER
S3CQURCES OF POWER THAT ARE INTERCONNECTED BY TRANSMISSION FACILITIES SUPPORTED
BY HEAVY-DUTY HIGH VOLTAGE LINES. THE GROUP ALSUO PROVIDES ENERGY-RELATED
SERVICES TO UTILITIES AND INDUSTRIAL COMPANIES. THE GROUP OPERATES THROUGH TWO
SEGMENTS NAMELY: INTEGRATED SOUTHEAST UTILITIES AND QTHER. INTEGRATED
SOUTHEAST UTILITIES PROVIDE ELECTRIC SERVICES IN THE STATES OF ALABAMA,
GEORGIA, FLORIDA AND MISSISSIPPI. THE OTHER SEGMENT PRCVIDES
TELECOMMUNICATIONS, ENERGY PROBUCTS AND SERVICES AND LEASING AND FINANCING

SERVICES. ELECTRIC SERVICES ACCOUNTED FOR 97% OF 2002 REVENUES AND OTHER, 3%.
= anl
PRELIMINARY EARNINGS DATA
ITEMS VALUES PERICD NEWS DATE
Basic EPS C.41 1Q 05/05/2003
FPrimary EPS 0.28 4Q 01/20/1998
Primary EPS 1.42 12M 01/20/1998
Fully Diluted EPS 0.41 10 05/05/2003

Cecmmon Shares Outstanding

720,957,179

10 05/21/2003

Net Sales 2,553,000,000 10 05/05/2003
Operating Profit 588,083, 000 10 05/21/2003
Pre-Tax Income 419,060,000 iQ 05/05/2003
Net Income 298,000,000 10 05/05/2003
Total Current Assets 2,922,000,000 1Q 05/21/2003
Total Assets 32,850,000,000 1Q 05/21/2003
Total Current Liabilities 4,822,000,000 19 05/21/2003
Stockheolder's Eguity 8,871,000,000 1Q 05/21/2003
Gain{Less) from Disc Oprs 367,000 10 05/21/2003
WtdAvg ComStock(Basic) 718,943,000 1Q 05/21/2003
WtdAvg ComStock{Primary) 691,000,000 4Q 01/20/1998
WtdAvg ComStock(Primary) 685,000,000 1Z2M 01/20/1998
WtdAvg ComStock (Fully Diluted) 724,891, 000 10 05/21/2003

Trm S, pase9)
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FPL GROUP INC

DESCRIPTION OF BUSINESS: THE GROUP'S PRINCIPAL ACTIVITY IS TO GENERATE,
TRANSMIT, DISTRIBUTE AND MARKET ELECTRIC ENERGY THROUGH SUBSIDIARIES: FLORIDA
POWER AND LIGHT COMPANY AND FLORIDA POWER AND LIGHT COMPANY GROUP CAPITAL. THE
GROUP SUPPLIES ELECTRIC SERVICES TO AFPPROXIMATELY 4.0 MILLION CUSTOMERS AND TO
MOST OF THE EAST AND LOWER WEST COASTS OF FLORIDA. FPL GROUP CAPITAL HOLDS THE
CAPITAL STOCK AND PROVIDES FUNDING FOR THE OPERATING SUBSIDIARIES OTHER THAN
FPL. ©OTHER FPL GROUP OPERATICNS INCLUDE SALE OF WHOLESALE FIBER-OPTIC NETWORK
CAPACITY TO FPL AND QTHER NEW AND EXISTING CUSTOMERS, PRIMARILY TELEPHONE,
CABLE TELEVISION, INTERNET AND OTHER TELECOMMUNICATIONS COMPANIES. THE GROUP
CPERATES SOLELY IN THE DOMESTIC MARKET.

SEGMENT DATA (SOURCE: 10-K 12/31/2002) SALES (0008s) OP INCOME
FPL ey — 1,378,000 717, 000
FPL ENERGY 357 829, 000 53,000
OTHER 104,000 -75. 000
¥ 510 e«
FIVE YEAR SUMMARY

DATE SALES (0008%) NET INCOME EPS

2002 8,311,000 473, 000 4.02

2001 8,326,000 781, 000 4.63

2000 7,062,000 704, 000 4.14

1999 6,438,000 697,000 4.07

1598 6,661,000 664,000 3.85

FROWTH RATE 5.6 -8.1 1.0

PRELTMINARY EARNINGS DATA

ITEMS VALUES PERIOD NEWS DATE
Basic EPS 3.93 oM 05/24/2003
Primary EPS 0.52 40 01/15/19658
Primary EPS 3.57 12M 01/15/1998
Fully Diluted EPS 3.93 9M 05/24/2003
Commeon Shares Qutstanding 183,288,175 10 05/15/2003

_T,tum 5‘?39_ \D






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

6. In reference to Dr. Weaver’s assumption in a footnote on Schedule 12 that LG&E and
KU would have a B++ Value Line Financial Strength Rating:

a. Provide a complete explanation of the basis for this assumption.

b. Provide any data or calculations used by Dr. Weaver in reaching this conclusion.
Answer:
a. As stated on page 23, lines 11 through 14, the Financial Strength Rating is an assessment

of financial leverage, business risk, company size and other factors made by Value Line analysts
for each of the companies they follow. With respect to financial leverage, three of the twenty-one
companies have an “A” rating and one of the companies has an “A+” rating. These four
companies have an equity to total capital percentage of between 40.6% and 50.7% and three of
these companies have a percent electric revenues between 85% and 95%.

KU’s equity ratio exceeds the equity ratio of the four “A” or “A+” rated companies. The two
companies with equity ratios greater than KU are rated “B” or “B++". KU has a high percent of
electric sales so it would be in an “A” or “A+” range for this category. There is little business
risk and the electric companies would be similar with regard to this measure. KU is a relatively
small company and this would place it in a “B” category. I do not know what the other factors
that the analysts would consider. It is my judgment that KU would have a Financial Strength
Rating of “B+-+."

LG&E’s equity ratio is within the range of the ratios for the four companies with an “A” to “A+”
range. LG&E has a lower percent electric sales than three of the four companies in the “A” to

“A+” range. It too is a relatively small company. It is my judgment that it would also have a
“B++” Financial Strength Rating.






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

7. Separately for each column (i.e., Financial Strength Rating, Equity Ratio, Percent Electric
Revenues and Average) on Schedule 12:

a. Provide an explanation of why each factor was used.

b. Indicate whether a higher number in the column indicates higher or lower risk to

the company in question and explain how Dr. Weaver reaches this conclusion.
Answer:

a. The Value Line Financial Strength Rating, as stated on page 23 in the testimony in lines
11 -14, “is an assessment of financial leverage, business risk, company size, and other factors
made by Value Line analysts for each of the companies that they follow.” Companies that have a
similar Financial Strength Rating in the opinion of the Value Line analysts would be somewhat
similar to each other with respect to these factors. Equity to total capital was used because it too
is a measure of financial risks. These were used because both KU and LG&E have higher equity
ratios than most of the companies in the selection pool and it is important to capture this
extremely low financial risk. Percent electric revenues is an important measure to obtain a group
of companies that are as similar as possible to one another. Many electric companies have
diversified their operations since the advent of deregulation. Eleven of the 21 companies in the
selection pool derive less than 70% of their sales revenues from electric sales. The objective of
company selection is to obtain companies that are as similar as possible to KU and LG&E. As
indicated at the top of page 23 in the testimony, no two companies are exact clones of one
another. These criteria assure that the companies are as similar as possible to KU and LG&E so
that the market data reflects the return on equity of companies that have similar risk, assure the
financial integrity of KU and LG&E, and enable these companies to attract capital.

b. The numbers in the columns were not used as absolute measures of risk. They were used
to gauge similarity.






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

8. In reference to Dr. Weaver’s statement on page 12, lines 19-20, indicate why the interest
rates on utility bonds might increase by an amount greater than Treasury notes might increase.

Answer:
The returns required for a given level of risk have a non-linear relationship. Each investor has his

own set of risk/return tradeofts and for risk averse investors, as risk increases, the amount of
expected return required to attract their investment increases at an increasing rate.






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

9. In reference to Schedules 17-28, provide the interest, dividends and earnings figures used
in the calculations for each company.

Answer:
Sch. / Yr. Company Interest Dividends Earnings
17 01 Cinergy 265,792 286,289 442,279
02 249,906 298,292 360,576
1823 01 DTE 468,000 325,000 332,000
02 548,000 338,000 632,000
19 01 FPL 324,000 377,000 781,000
02 311,000 400,000 473,000
20 01 MGE 13,789 22,341 27,245
02 12,545 23,170 29,193
21 01 Southern 744,000 922,000 1, 262,000
02 684,000 958,000 1,318,000
22 01 Constellation 225,600 120,700 50,900
02 268,300 137,800 525,600
24 0l Empire 30,010 22,613 10,402
02 30,571 27,885 25,524
25 0] PNM 64,840 31,876 150,433
02 61,412 34,226 64,272
26 01 Progress 672,893 432,078 541,610
02 633,441 479,981 528,386
27 01 KU 34,024 32,756 96,414
02 25,688 2,256 93,384
28 01 LG&E 37,922 27,995 106,781
02 29,805 73,300 88,929

Note: Schedule 17 contained an error in the Quality of Earnings Measure. Attached is a new
Schedule 17 with the change in bold print. Also attached is a new Schedule 16 with the change
also in bold. Please make the following changes to the testimony:

Page 31, line 10:  3.06 should be 2 46

Page 36, line 12:  3.06 should be 2.46

Page 36, line 13:  3.06 should be 2. 46

Tram | paje |
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louwsville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

10.  Inreference to the 8 percent interest rate discussed at page 28, line 17, indicate the basis
for using this level of interest rate.

Answer:

KU and LG&E have an A1l bond rating by Merchant (Moody’s). Schedule 4 shows that in
January through August 2003, average yields on public utility bonds have ranged from 6.13% to
7.58%. Schedule 5 shows that 10—year Treasury Bonds are expected to increase by 60 basis
points in 2004 over 2003. Longer termed public bonds will increase by this or a greater amount
in 2004. Therefore, 8% represents a reasonable estimate for assuming an increase in debt in
2004. Since it is higher than the rate at which KU and LG&E are currently obtaining debt capital,
it also represents a conservative assumption.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

11, In reference to Schedules 29 and 30:

a. For each factor that represents a 3-year average, provide the individual yearly
figures for each company.
b. Explain how “Times Interest Earned” is calculated.

c. Provide the calculation of Times Interest Earned for DTE Energy, KU and LG&E.

Answer:
a. A copy of the compact disclosure sheets that contain the data for each factor for each
company.
b. Earnings before interest and taxes divided by interest.
c. Company 2002 2001 2000 Avg.
DTE 2.05 1.47 2.42 1.98
KU 6.74 5.52 4.74 5.67
LG&E 583 5.49 5.05 5.46

Tt V), page [



KEY ANNUAL FINANCIAL RATIOS

FISCAL YEAR ENDING

QUICK RATIO

CURRENT RATIO

SALES/CASH

3G & A/SALES

RECEIVABLES TURNOVER
RECEIVABLES DAYS SALES
INVENTORIES TURNOVER
INVENTORIES DAYS SALES

NET SALES/WORKING CAPITAL
NET SALES/PLANT & EQUIPMENT
NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAB/TOTAL ASSETS
TOTAL LIAB/INVESTED CAPITAL
TOTAL LIAB/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DEBT/EQUITY

TOTAL DEBT/EQUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAX INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/31/2002
0.50

0.85

53.51

0.13

9.15

39.33
37.03

9.72
-25.88
1.37

4.62

0.89
1,512,114
0.72

1.30

3.23

3.23

0.06

1.22

1.27

3.96

.05
.04
.07
17
.03
.03
.05
.11

[ Jan S on R on Il an B G L e [ un

12/31/2001
0.39
0.66

116.32
0.10
11.57
31.11
53.91
6.68
-12.19
1.58
6.25

1.05

1,473,231
0.73
1.36
3.41
3.70
.05
1.20
1.25
4.09
.06
0.06
0.1%
0.24
0.03
0.04
0.07
0.15

12/31/2000
G.38
0.77

85.36
0.17
5.11

70.40

52.10
6.91

-7.89
1.22
Z.39

. o.e7

992, 718
G.77
i.65
3,40
3.94
0.01
1.01
1.02
4.32
0.08
0.05
0.11
0.24
0.05
0.03
0.07
0.14

Tawm Y, P@@.7l
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KEY ANNUAL FINANCIAL RATIOS

FISCAL YEAR ENDING 12/31/2002
QUICK RATIO 0.49
CURRENT RATIO 0.86
SALES/CASE 18.24
SG & A/SALES 0.41
RECEIVABLES TURNOVER 5.63
RECEIVABLES DAYS SALES 63.90
INVENTORIES TURNOVER 11.72
INVENTORIES DAYS SALES 30.72
NET SALES/WORKING CAPITAL ~15.03
NET SALES/PLANT & EQUIPMENT _ 0.69
NET SALES/CURRENT ASSETS 2.44
NET SALES/TOTAL ASSETS 0.35
NET SALES/EMPLOYEES €08,128
TOTAL LIAB/TOTAL ASSETS 0.76
TOTAL LIAB/INVESTED CAPITAL 2.19
TOTAL LIAB/COMMON EQUITY 3.21
TIMES INTEREST EARNED 2.05
CURRENT DEBT/EQUITY NA
LONG TERM DEBT/EQUITY 0.45
TOTAL DERT/EQUITY 0.45
TOTAL ASSETS/EQUITY 4.21
PRETAX INC/NET SALES 0.08
PRETAX INC/TOTAL ASSETS 0.03
PRETAX INC/INVESTED CAPITAL 0.09
PRETAX INC/COMMON EQUITY 06.13
NET INCOME/NET SALES 0.09
NET INCOME/TOTAL ASSETS 0.03
NET INCOME/INVESTED CAPITAL 0.0%
NET INCOME/COMMON EQUITY 0.14

12/31/2001
0.50

0.88

13.63

525,023
0.76
2.16
3.113
1.47

NA
0.42
.42
4,11
0.04
0.01
0.03
0.05
0.06
0.02
0.05
0.07

12/31/2000
0.35
0.81

30.51
0.37
8.25

43,62

13.84

26.00

-11.74

C.0.83

2.81
0.37
507,218
0.68
1.07
2.16
2.42
0.07
0.97
1.05
3.16
0.10
0.04
0.0e
0.12
0.10
0.04
0.06
0.12

Tram | A F?flg



f: /Z? .L ﬁ:r a1 gr-tv]’io

KEY ANNUAIL FINANCIAL RATIOS

FISCAL YEAR ENDING 12/31/2002

QUICK RATIO

CURRENT RATIO

SALES/CASH

5G & A/SALES

RECEIVABLES TURNOVER
RECEIVABLES DAYS SALES
INVENTCRIES TURNOVER
INVENTORIES DAYS SALES

NET SALES/WORKING CAPITAL
NET SALES/PLANT & EQUIPMENT

NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAB/TOTAL ASSETS
TOTAL LIAB/INVESTED CAPITAL
TOTAL LIAB/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DERBRT/EQUITY

TOTAL DEBT/ECUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAX INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/31/72001 12/31/2000
.23 0.20 0.28
0.49 0.44 0.64
31.24 101.54 54.90
0.27 0.24 0.26
12.95 13.09 11.12
27.81 27.50 32,38
18.55 23.86 19.14
19.41 15.09 18.81
-4.15% -4.09 -7.21
0.58 6.71 0.71
4.36 520 3,98
0.42 0,48 0.46.. . ..
864,648 853, 336 719,882
0.67 0.64 0.62
1.06 1.01 0.97
2.086 1.87 1.70
L AL0z 4.58 4.74. ...
0.02 0.01 NA
0.88 0.78 0.68
0.89 .. 0.78 . ..0.68
N TN 2.80 2.63
0,11 0,14 0.15
0.05 0.07 0.07
0.08 0.10 0.11
0.15 0.19 0.19
0.06 0.09 0.10
0.02 0.04 0.05
0.04 0.07 0.07
0.07 0.13 0.13

Tam Y, pat Y
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KEY ANNUAL FINANCIAL RATIOS

FISCAL YEAR ENDING

QUICK RATIO

CURRENT RATIO

SALES/CASH

SG & A/SALES

RECEIVABLES TURNOVER
RECEIVABLES DAYS SALES
INVENTORIES TURNOVER
INVENTCRIES DAYS SALES

NET SALES/WORKING CAPITAL
NET SALES/PLANT & EQUIPMENT
NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAB/TOTAL ASSETS
TOTAL LIAB/INVESTED CAPITAL
TOTAL LIAR/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DEBRT/EQUITY

TOTAL DEBT/EQUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAX INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/31/2002
0.72
1.20

115.78
0.30
6.33

56.85
13.19
27.29
21.13
0.75
3.58
0.55

508,193

0.63
0.93
1.70
4.82

NA
0.83
0.83
2.70
0.14
0.08
0.11
0.21
0.08
0.05
0.07
0.13

12/31/2001
0.71
1.35

137.84
0.31
8.03

44.82
11.63
30.94
15.56
.0.83
4.01
0.61

493, 655
0.59
0.85
1.45
4,14
0.09
0.71
0.80
2.45
0.13
0.08
0.11
0.19
0.08
0.05
0.07
0.12

12/31/2000
0.49
1.15

75.25
0.31
8.49

42.39

15.15

23.76

24.40
0.73.
3.22
0.57

467,688
0.33
0.49
0.49
4.01
0.00
NA
0.00
1.49
0.13
0.08
0.11
0.11
0.08
0.05
0.07
0.07
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KEY ANNUAL FINANCIAL RATIOS

FISCAL YEAR ENDING

QUICK RATTIO

CURRENT RATIO

SALES/CASH

3G & A/SALES

RECEIVABLES TURNOVER
RECEIVABLES DAYS SALES
INVENTORIES TURNOVER
INVENTCRIES DAYS SALES
NET SALES/WORKING CAPITAL
NET SALES/PLANT & EQUIPMENT

NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAB/TOTAL ASSETS
TOTAL LIAB/INVESTED CAPITAL
TOTAL LIAB/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DEBT/EQUITY

TOTAL DERT/EQUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAX INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/31/2002 12/31/2001 12/31/2000
0.35 0.41 0.41
0.59 N.68 0.76

3B.64 28.69 49,10
0.25 0.24 0.24
7.00 7.12 7.67

51.39 50.59 46.92

12.59 10.76 14.34

28.60 33,47 25.11

-5.15 -7.15 ~11.27
0.43 0.44 0.47 _
3.56 3.44 3.56
0.33 0.34 0.32

402,972 NA  38e, 841
0.64 0.64 0.57
1.15 1.16 0.97
3.24 3,38 2.22
3.70 3.25 2,90
T NA NA 0.01
0.96 0.99 0.73
0.86 (.99 .74
3.53 3.58 2.92
0.17 0.17 0.16
0.06 0.06 0.05
0,10 0.10 0.09
0.21 0.21 0.15
0.12 0.12 0.13
0.04 0.04 0.04
0.07 0.08 0.07
0.15 0.16 0.12
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KEY ANNUAIL FINANCIAL RATIOS

FISCAL YEAR ENDING

QUICK RATIO

CURRENT RATIO

SALES/CASH

SG & A/SALES

RECEIVABLES TURNOVER
RECEIVABLES DAYS SALES
INVENTGRIES TURNOVER
INVENTCORIES DAYS SALES

NET SALES/WORKING CAPITAL
NET SALES/PLANT & EQUIPMENT
NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAR/TOTAL ASSETS
TOTAL LIAB/INVESTED CAPITAL
TOTAL LIAB/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DEBT/EQUITY

TOTAL DERT/EQUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAX INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/731/2002
0.9¢
1.33
&.80
0.06
3.77

95.48
14.03
25.65
6.95
0.59
1.74
0.33
540,575
0.71
1.15
2.65
4.11
0.11
1.14
1.24
3.49
0.18
0.06
0.10
G.22
0.11
0.04
G.06
0.14

12/31/2001
0.28

0.53

15.48

0.12

5.25

68.58
12,11
29.74
-2.32

0.50

2.05

0.27
421,609
.71
.48
.67
.33
.35
.67
.02
.50
.03
0.01
0.02
0.03
0.02
0.01
0.01
0.02

O WHODORFEMNREO

12/31/2000
0.63
0.77
4.57
0.06
4.76

75.60
16.45
21.89
~-6.27
0.57
1.981
0.29
483,897
0.74
1.47
3.02
3.23
0.27
0.94
1.21
3.85
0.15
0.04
0.09
0.18
0.09
0.03
0.05
0.11
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KEY ANNUAL FINANCIAL RATIGS

FISCAL YEAR ENDING
QUICK RATIO

CURRENT RATIO

SALES/CASH

SG & A/SALES

RECEIVABLES TURNQVER
RECEIVABLES DAYS SALES
INVENTORIES TURNGCOVER
INVENTORIES DAYS SALES

NET SALES/WORKING CAPITAL
NET SALES/PLANT & EQUIPMENT
NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAB/TOTAL ASSETS
TOTAL LIAB/INVESTED CAPITAL
TOTAL LIAB/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DEBT/EQUITY

TOTAL DERT/EQUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAX INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/31/2002

0.52
1.08
21.19
0.19
9.70
37.11
9.80
36.75
42.72
0.39
3.23

0.32

386,241
0.61
0.85
2.12
2.26

NA
1.09
1.09

0.13
0.04
.06
.12
.08
.03
.04
.08

oo oo

2,85

12/31/2001

0.30
0.50
23.24
0.19
B.68
41.45
13.23
27.21
-3.77
0.135
3.77
G.30
431,527
0.64
.99
2.62
1.40
0.14
1.15%

12/731/2000
0.1%

0.41
165.G7
¢.17

13.11
27.46
17.94
20.07
-3.24

0,36

4.71

0.32
433,582
Q.71

1.04

2.46

2.42

Q.08

1.3é

3.4¢

0.13

0.04

.06
.15
.09
.03
.04
.10

SO OO0
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KEY ANNUAL FINANCIAL RATIOS

FISCAL YEAR ENDING

QUICK RATIO

CURRENT RATIO

SALES/CASH

aG & A/SALES

RECEIVABLES TURNOVER
RECETVABLES DAYS SALES
INVENTORIES TURNOVER
INVENTORIES DAYS SALES

NET SALES/WORKING CAPITAL
NFT SALES/PLANT & EQUIPMENT
NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAB/TOTAL ASSETS
ToTAL LIAB/INVESTED CAPITAL
TOTAL LIAR/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DEBT/EQUITY

TOTAL DEBT/EQUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAY INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/31/2002
G.53
0.89

14.03
0.15
9.28

38.78

31,40

11.47

-27.32
0.63
3.34
0.39
440,134
0.67
1.03
2.11
2.58
NA
Q.99
0.99
3.07
.08
0.03
0.05
0.10
0.05
0.02
0.03
6.07

12/31/2001
0.66
1.06

31.83
0.08
15.82
22.62
64.13
5.61
117.10
1.33
6.64
0.80
874,698
0.64
0.95
1.88
4.57
NA
G.93
0.93
2.84
0.190
0.08
0.12
0.23
c.06
0.05
0.08
0.15

12/31/2000
0.95
1.40

14.96
0.11
6.76

53,27

44.64
8.06

11.23
1.00
3,18
0.5¢

604,152
0.67
1.03
2.16
3.68
NA
1.03
1.03
3.12
0.11
0.06
0.09%
0.19
.06
0.03
0.05
0.11

jj}lvu i ! P?ﬁb q



KEY ANNUAL FINANCIAL RATIOS

FISCAL YEAR ENDING 12/31/2002 12/31/2001 12/31/2000
QUICK RATIO 0.37 0.30 0.18
CURRENT RATIO 1.04 0.84 0.47
SALES/CASH 129.49 150.54 37.21
3G & A/SALES 0.22 0.20 0.25
RECEIVABLES TURNOVER 8.26 8.26 4,07
RECEIVABLES DAYS SALES 43.61 43.58 889.44
INVENTORIES TURNOCVER 9.08 9.28 8.95
INVENTORIES DAYS SALES 39.67 38.81 40.21
NET SALES/WCRKING CAPITAL 65.18 -14.94 -1.25
NET SALES/PLANT & EQUIPMENT 0.63 0.79 0.34
NET SALES/CURRENT ASSETS 2.78 2.79 1.42
NET SALES/TOTAL ASSETS 0.37 . 0.39 0.19 B
NET SALES/EMPLOYEES 519,289 499,098 235,558
TOTAL LIAB/TOTAL ASSETS 0.68 0.71 0.73
TOTAL LIAB/INVESTED CAPITAIL 0.88 1.01 1.29
TCTAL LIAB/COMMON EQUITY 2.18 2.46 2.74
TIMES INTEREST EARNED 1.62 1.57 3.78
CURRENT DEBT/EQUITY T 0.04 0.11 S 0.03
LONG TERM DEBT/EQUITY 1.44 1.41 1.09
TOTAL DEBT/EQUITY 1.48 1.53 1.12
TOTAL ASSETS/EQUITY 3.15 3.43 3.71
PRETAX INC/NET SALES 0.05 0.05 0.18
PRETAX INC/TOTAL ASSETS .02 0.c2 0.03
PRETAX INC/INVESTED CAPITAL 0.02 0.03 0.06
PRETAX INC/COMMON EQUITY 0.06 0.06 0.12
NET INCOME/NET SALES 0.07 0.07 0.13
NET INCOME/TOTAL ASSETS 0.02 0.03 0.02
NET INCOME/INVESTED CAPITAL 0.03 0.04 0.04
NET INCOME/COMMON EQUITY 0.08 0.09 0.09

D W pogt 1
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KEY ANNUAL FINANCIAL RATIOS

FISCAL YEAR ENDING 12/31/2002 12/31/2001 12/31/2000
QUICK RATIO 0.14 0.21 0.38
CURRENT RATIC 0.34 0.54 0.55
SALES/CASH 164.76 260.84 2,713.19
5G & A/SALES 0.18 0.15 0.15
RECEIVABLES TURNOVER 17.91 18.98 9.42
RECEIVABLES DAYS SALES 20.10 18.97 38.21
INVENTORIES TURNOVER 19.27 19.81 22.24
INVENTORIES DAYS SALES 19.68 18.17 16.19
NET SALES/WORKING CAPITAL -3.40 -8.07 ~-B8.08
NET SALES/PLANT & EQUIPMENT 0.51 0.54 0.54
NET SALES/CURRENT ASSETS 6.63 6.98 6.51
NET SALES/TOTAL ASSETS 0.44 0.47 0.49
NET SALES/EMPLOYEES 938,921 852,651 3,407,764
TOTAL LIAB/TOTAL ASSETS 0.57 0.58 0.59
TOTAL LIAB/INVESTED CAPITAL (.95 0.87 0.90
TOTAL LIAB/COMMON EQUITY 1.41 1.43 1.54
TIMES INTEREST EARNED 6.74 5.52 4.74
CURRENT DEBT/EQUITY 01 RO ¢ i A 1 T
LONG TERM DEBRT/EQUITY 0.41 0.56 0.61
TOTAL DEBT/EQUITY 3258 0.63 0.68
TOTAL ASSETS/EQUITY 2.34 2.136 245
PRETAX INC/NET SALES 0.L7 .18 0.17
PRETAX INC/TOTAL ASSETS 0.07 0.08 0.08
PRETAX INC/INVESTED CAPITAL 0.12 0.13 0.13
PRETAX INC/COMMON EQUITY 0.18 0.21 0.22
NET INCOME/NET SALES 0.11 G.11 0.11
NET INCOME/TOTAL ASSETS 0.05 0.05 0.05
NET INCOME/INVESTED CAPITAL 0.08 0.08 G.08
NET INCOME/COMMON EQUITY 0.11 0.13 0.14
iI&ﬂhA \



LGAE

KEY ANNUAL FINANCTIAL RATIOS

FISCAIL YEAR ENDING
QUICK RATIO

CURRENT RATIO

SALES/CASH

5G & A/SALES

RECEIVABLES TURNOVER
RECEIVABLES DAYS SALES
INVENTORIES TURNCOVER
INVENTORIES DAYS SALES

NET SALES/WORKING CAPITAL
NET SALES/PLANT & EQUIPMENT
NET SALES/CURRENT ASSETS
NET SALES/TOTAL ASSETS

NET SALES/EMPLOYEES

TOTAL LIAB/TOTAL ASSETS
TOTAL LIAB/INVESTED CAPITAL
TOTAL LIAB/COMMON EQUITY
TIMES INTEREST EARNED
CURRENT DEBT/EQUITY

LONG TERM DEBRT/EQUITY

TOTAL DEBT/EQUITY

TOTAL ASSETS/EQUITY

PRETAX INC/NET SALES

PRETAX INC/TOTAL ASSETS
PRETAX INC/INVESTED CAPITAL
PRETAX INC/COMMON EQUITY
NET INCOME/NET SALES

NET INCOME/TOTAL ASSETS

NET INCOME/INVESTED CAPITAL
NET INCOME/COMMON EQUITY

12/31/2602 12/31/2001 12/31/2000
0.14 0.17 0.34
0.32 0.36 0.52

60.31 471.92 150.12
0.22 6.19 G.16
14.59 11.63 5.76
24.01 30.94 62.54
11.81 14.57 15.42
30.47 24.71 23.34
-2.43 -2.94 ~3.85
0.48 0.49 0.52
5.05 5.25 3.59
a.40 0,41 0.44
1,151,722 1,098,897 1,404,924
D.64 0.62 0.61
1.30 1.16 1.10
1.96 1.81 1.74
5.83 5-.49 5.05
0.31 0.26 0.28
0.35 0.40 0.41
0.66 0.66 0.69
Z2.76 2.62 2755
0.14 0.17 0.18
0.086 G.07 ¢.08
0.11 6.13 G.14
0.17 G.z0 0.22
6.09 0.11 0.11
0.03 09.04 0.05
0.07 0.08 0.0%
0.11 0.13 D.14

1
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

12.  Inreference to Dr. Weaver’s relative risk analysis on pages 36-37:

a. In reaching the conclusion concerning the relative riskiness of KU and LG&E
versus their respective comparison groups, did Dr. Weaver weight each factor equally?

b. If not, which factors were weighted more?

C. If the factors were not weighted equally, provide the weights Dr. Weaver placed

on each of the factors,

Answer:

a. 1 did not perform a mathematical calculation in which T weighted the factors differently.
An explanation of how I considered the factors is contained on page 36, lines 36 — 40; and on
page 37, lines 1 — 10.

b. See response to a.

c. See response to a.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

13.  Inreference to Dr. Weaver’s statement at page 42, lines 14-16 that the DCF constant
growth model has greater use by participants in the capital market than the multi-stage DCF or
the bond-yield-risk premium models:

a. Provide all studies, documents, surveys, etc. relied upon by Dr. Weaver in making
this statement.
b. Does Dr. Weaver claim that the DCF constant growth model has greater use by

participants in the capital market than the CAPM method? If so, provide all studies documents,
surveys, etc. relied upon by Dr. Weaver to support this contention.

Answer:

a. I reached this conclusion based upon my experience teaching finance courses in
managerial finance and in capital markets analysis. The multi-stage DCF and bond-yield-risk
premium models are not covered as well in financial text books as are the constant growth DCF
and the CAPM models. A great deal of the financial literature that deals with cost of equity
analysis deals with the CAPM model.

b. No.






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

14. In reference to Dr. Weaver’s statement at page 42, lines 20-22:

a. Define “quality of beta estimates.”

b. Provide all texts, financial journal articles, etc. relied upon by Dr. Weaver in
making this statement.

Answer:

a. The “quality of beta estimates” refers to how closely an estimate for beta actually
measures an actual beta. An estimate that is close to its actual value has better quality.

b. Attached is chapter 3 from Modern Portfolio Theory, The Capital Asset Pricing Model
and Arbitrage Pricing Theory: A User’s Guide, second Edition by Diana R. Harrington. The
References at the end of the chapter provide an excellent resource for studies on the quality of
beta.




Chapter 3

apital Asset Pricing,” Journat of
341-60.
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glewood Cliffs, N.J.: Prentice-

Security Returns, 1931-1979."
or 1982, p. 9.
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ther Opinion Regarding Diver-
f Financial Research, 6 (Spring

es and Equity Security Pricing,”
, 31-40.
nvestor, July 1980, pp. 23-30.

chapter

4

Estimating Beta

In Chapter 1 we defined beta as a measure of the relative volatility of
returns: as the average rate of return from the market moves up and
down, what happens to the returns for a given asset? If the asset’s re-
turns tend to move up and down more dramatically than do the market
returns, the asset is considered relatively more volatile—more risky—
and it will have a higher beta. In the capital asset pricing model, beta is
the sole asset-specific or portfolio-specific factor. At any given time the
forecasts for the risk-free rate and the market premium are the same for
every asset or portfolio. Beta alone links the investor’s expectations of
returns from the asset or portfolio with his or her expectations of returns
from the market. Because beta is such a crucial element in the CAPM,
its estimation must be accurate.

In this chapter we will look at what we know about estimating beta.
To develop a beta forecast, practitioners and academics often extrapolate
from history often using some form of regression analysis. Using his-
torical data and regression analysis presents two main problems. The
first problem is determining the best way to capture the important in-
formation contained in history. In this chapter we will examine the var-
jous methods used to calculate beta from historical data. Specifically, we
will look at the effect that using different time periods, indexes, risk-free
rates, estimation techniques, and holding periods has on beta estimates.

99
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100 Chapter 4

The second problem is the uncertainty over whether a historical beta
is useful in forecasting risk. This problem is usually labeled beta stability.
We will look at whether changes in beta (its instability) are the result of
statistical problems or whether changes in beta represent true changes
in the underlying risk of the asset. Thus, we will attempt to answer the
question, Is a historically based beta stable enough to use as a proxy for
expectations? We will conclude the chapter by considering some of the
innovative ways developed by academics and practitioners to get better
approximations of investors’ expectations of an asset’s {usually a stock’s}
systematic risk. In particular, we will look at some attempts that have
been made to discover the underlying determinants of beta and to use
those factors to predict beta.

Once again, the discussion will neither describe every piece of re-
* gearch nor summarize every article. Rather, this chapter will provide ex-
amples of what seem to be some of the most interesting and relevant
work that has been done in the area,

To have some idea of the difficulties in making beta estimates, we
need only look at the differences among betas estimated by popular beta
services. Beta services are commercially available lists of betas produced
by investment advisory services. Most of the betas shown in Exhibit 4-
1 are from beta services and were calculated using historical returns. The
exceptions are those provided by Wilshire and Barr Rosenberg Associ-
ates. These services use other firm-related historical data to calculate
betas. The stocks whose betas are shown were arbitrarily chosen from
the available data. Southern California Edison is interesting in that, in
1974, it was estimated to have above-average risk by Merrill Lynch and
average risk by Value Line, Rosenberg, and Wilshire. The exhibit vividly
demonstrates just how different beta estimates can be from different ser-
vices, for different stocks, and at different points in time.

We might question the usefulness of beta when such different es-
timates can be made at the same point in time. Peterson {1972} did so
and compared the betas published by four commercial producers—Levy,
Value Line, Merrill Lynch, and Oliphant. He ranked the betas from each
source and provided the rank-order correlations shown in Exhibit 4-2.
A perfect correlation would be 1.00, and that would imply that each stock
is ranked by the first service precisely as it is ranked by the second. Any
correlation of less than 1.00 shows less than perfect agreement among
the advisory services. Thus, we can see from Exhibit 4-2 that Merrill
Lynch and Levy estimate the same ranking (but not the same beta} 56
percent of the time. Thus, not only beta but beta rankings can vary from
one service to another,

It is important to note at this point that the behavior of beta is of
interest to those who wish to test the ability of beta to explain returns

i
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Betas Calculated by Investment Services for Selected Stocks

JANUARY 1974
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Chapter 4
Exhibit 4--2
Beta Rank-Order Correlations
VALUE MERRILL
LEVY LINE LYNCH OLIPHANT
Levy 1.00 .61 56 48
Value Line 1.00 T T4
Merrill Lynch 1.00 .85
Oliphant 1.00

Sourcer 1. Peterson,

“Buggests Caution in the Use of Betas,” Financiel Analysts Journal 28 {May-
June 1972), 104,

{particularly realized returns), to forecast rates of return, or to evaluate
investment portfolios. A review of the assumptions described in Chapter
2 shows that beta is present in the CAPM, but only as a measure of

systematic risk—we do not have to restrict the behavior of beta to derive
the CAPM.

I. BETA BASICS

Returns for any security are not ‘‘caused” by the market. Rather, returns
are driven by macroeconomic events. The effect that these economic
events have on investors’ expectations will depend on three main factors:

1. The responsiveness of the asset’s or portfolio’s returns to economic
events. This responsiveness is measured as the covariance of the
asset's rate of return with that of the market [covariance (R,R,).

2. The relationship of the firm’s basic characteristics (such as its debt
level) with the average characteristics of firms in the market [co-

-variance (R, H_}]. '

3.

The general uncertainty attached by investors to macroeconomic

events (such as changes in the level of oil prices), described as the
variance of the market (R,).

The expected beta for a firm will change if any of the underlying rela-
tionships change. For example, if the firm increases its leverage relative
to that of the market or undertakes unusually risky ventures, the change

would be a real change in the systematic risk of the firm and should be
flected in beta.

Estimating Beta

Mathematically, beta is

coval
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Estimating Beta 103

Mathematically, beta is

_ covariance (R, R,)
7+~ variance (R,,)

where
variance (R,,) = the uncertainty attached to economic events

the responsiveness of an asset’s rate of return
(R;) to those things that also change the market's
rate of return

(R..)

j = an asset, stock, or portfolio

covariance (B, R,,)

m = the market

Covariance itself is defined as p;,.,0,,0

where

the correlation coefficient, a measure of the correlation of the
returns of j with the returns of m
¢ = the standard deviation of the returns

It

pjm

The mathematical relationship is fairly simple, but each variable is ex-
pectational. Much of the difficulty we have had in estimating beta has
come as a result of compromise—of our using inadequate proxies for ex-
pectational factors. Most often the proxy has been the historical rela-
tionship of the stock’s rate of return to that of a broad-based index of
common stock returns. : _

Using common stock returns represents a major compromise, and
using an index that represents only a portion of the stock market is a
further compromise. The market portfolio should be a collection of all
risky assets, but common stocks represent only one portion of the uni-
verse. While Chapter 6 will discuss this problem further, at this point it
is useful to note that since data on common stock returns comes in
machine-readable form and thus lends itself to use in computerized stud-
jes, much of the focus of CAPM empirical research has been directed
toward explaining common stock returns.

Basic Regression Technique

The simplest way to examine the historical relationship between the re-
turns from any asset and those from the market is simply to plot the
relationship over time. Exhibit 4-3 illustrates this method. At every

Fre——
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Exhibit 4-3

Security Characteristic Line

Total Returns
from Security

Total Returns from Market

& = alpha
£ = beta
€ = residual or error terms

point in time (every interval), the return from the asset and that from
the market are represented by a dot on the chart. To convert all the dots
to a more manageable descriptive relationship, we could fit a line to the
data. This line is called the security characteristic line. Now we can de-
scribe the relationship by using the formula for a line {y = a + bxj, the
relationship that most of us learned in eighth-grade geometry.

The best-fitting line is one that will minimize the distance that each
dot is from the line—the line that minimizes the squared errors. Thus,
the method is called a least-squares regression. The intercept (a in the
formula) is the minimum return from the asset if the return from the
market were zero.! The slope (b) is the incremental return expected from
the asset as the market return becomes higher or lower.

Although this is the basic regression technique, those estimating
beta from history use a somewhat more elegant version of the formula

for a straight line. This version is called the market model and is written
as follows:?

Rjt = c{j + Bijr + fj

'Here we have plotted the tatal returns from the market and the asset. If we had
plotted the excess returns, each asset’s and the market’s returns less the risk-free rate of
return, the line would have gone through the origin and the alpha would have been Zero.

“This is the total return version of the market model. It can also be written

Ry = Ry = o, + B(R,.. — R} + ¢, which is the risk-premium version, where R, would be
e risk-free rate of return.

Estimating Beta
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where
R = total returns®
J = afirm or portfolio
t = the time period
m = the market

a = the intercept (or alpha) of the linear regression: the minimum
return from the asset when the market return was zero {over all
firms and over time the intercept should equal 0)

the errors or the residuals (assumed to be normally distributed
without any remaining information)

m
I

=
I

the systematic risk {beta), the slope of the line

Because the market model and the CAPM look remarkably alike,
many people presume that they are the same. They are not. The market
model does not rely on any of the assumptions inherent in the CAPM,
It simply states that the returns-generating process is a linear relation-
ship between the returns from the asset and the returns from the market.

In relying on historical data, these regression techniques assume
that history is an accurate predictor of the future. The assumption may
or may not be true. Just how useful is history? To get some perspective
on this question, let us look at two sets of betas calculated using the
market model. _

Exhibit 4-4 shows the results of plotting the total market returns
(using the S&P 500 as a proxy) against the total returns (dividends plus
capital gains) from American Telephone and Telegraph (AT&T) from Jan-
uary 1974 to December 1979. Once again, each piece of data is repre-
sented by a dot. We could use our own judgment or a computer to fit a
line to the dots. Mathematically, the resulting line would be

Rarr = 0.432 + 0575 (R,,)

Exhibit 4-5 provides the same sort of data for AT&T from 1980 to
1984. This plot does not follow the distinct pattern that the earlier AT&T
plot followed. It would be much more difficult to fit a line confidently.
However, using the linear-regression package available on all but the
simplest calculators, we can calculate a beta. The question is, How useful

SLeast-squares analysis works best when the independent and dependent variables
are normally distributed. Unfortunately, both the risk-free rates of return and the market
returns tend to be nonnormal.

o
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Exhibit 4-4
Returns of AT&T vs. Returns of S&P 500, 1974-79

high

Stock Return

low

tow high
Market Return

Adpha (2} (SEE) 0.432 (5.314) {.081)
Beta (1) (SEE) 0.575 (7.074} (.081)

R? 463 ’

are these AT&T data in making a forecast for the future? And how useful
were the earlier AT&T data? Clearly, changes in the AT&T returns had a
closer relationship to changes in the market returns from 1974 to 1979
than they did from 1980 to 1984, : .

We need not look solely at the plotted data to determine the quality
of the results. Using some simple tests, we can tell a great deal about
the quality of the regression results. For instance, we can estimate the
standard error of the estimated (SEE) beta or alpha. The standard error
is like a standard deviation and gives us some idea of how much in error
our estimate may be. For instance, if we had a beta of 0.80 and a standard
error of 0.3, we could be more than 99 percent confident that the true
beta lay in the range of 1.70 to —0.10.4

Furthermore, we can also determine the degree of confidence we
have in the alpha, the beta, and the entire regression {the ¢ and F tests)
and can determine whether important factors have been omitted {the

“This is +3 standard deviations from the mean. Basic statistics and finance texts
provide explanations of the normal distribution and the use of standard deviation.

Estimating Beta
E:
Returns of AT&T vs. F

high

Stock Return
T
'\
3

low !
low

Alpha (1) (SEE) 0.819 (
BeF:a (t) ISEE}0.183 (

R?2 .059

Durbin-Watson test).®* We can &
the _dépendent variable (here, ¢
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Exhibit 4-5
Returns of AT&T vs. Returns of S&P 500, 1980-84

high

Stock Return

low { L 1
low high

Market Return

Aipha (¢} (SEE) 0.819 (B.424) (.097)
Beta (1) (SEE) 0.183{1.909) {.026)

R? .059

Durbin-Watson test).? We can also describe how much of the activity of
the dependent variable (here, our stock returns) was explained by the
independent variable (the market returns)—that is, how well the line fits
the data. The measure that describes this association is called the coef-
ficient of determination, or R2. If all the stock-return variation were coin-
cident with market-return changes, the B? would be 1.00. Smaller ex-
planatory power would result in a lower B2 As you can see in Exhibits
4-4 and 4-5, the more dispersed the dots, the lower the B>

. The earlier AT&T data have a very good fit; the points are close to
the line. AT&T’s R? of 0.46 is unusually high for a single stock. The AT&T
data for the early 1980s, however, are widely spread and the R* of 0.06
is very low. This figure means that almost none of the movements of
AT&T’s returns during this period were related to market changes. This

*For a simple description of these test procedures, see basic statistics textbooks, for
example, 5. E. Wheelwright and S. Makridakis, Forecasting Methods for Management, 2d
ed. (New York: John Wiley Interscience, 1980},

e
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makes sense. During the early 1980s, AT&T underwent major changes.
Its regulated businesses—with the exception of its long-distance busi- /
ness—were divested, its other markets were opened to significant com-
petition, and the investing public became uncertain about what effect
these changes would have on the company. While the divestment did not
occur until January 1984, the fact that such a divestiture would occur
was known much earlier. Thus, over this period, virtually all the returns
were determined by nonsystematic factors and events. History provided
some information about AT&T prior to 1980 but few clues about AT&T's
future systematic risk in 1984.

The AT&T example is one that is especially interesting. Prior to the
order to restructure itself, AT&T’s stock had one of the most stable betas
of all companies. It was a textbook example. If, however, in the early
1980s, you had used history to predict the future, without knowledge of
the changed circumstances of the company, you could have made a major
error.

The beta calculated for an average stock has an R of about 0.30.
Perhaps we should be pleased that the market “explains’’ as much as 30
percent of the variance of a typical stock. By itself, this finding is sig-
nificant but not surprising. Nevertheless, at least 70 percent remains to
be explained. The question is, What else drives the price of individual
securities? This question will be addressed later in this chapter, for we
have not completed our examination of the problems in estimating beta
from the history of returns.

Practical Problems in Regression
Methodology

As we have seen, one of the conceptual problems in using regression anal-
ysis is the assumption that historical data can help us predict the future.
But the technique also has some practical problems: the results can vary
widely, depending on our choice of input data.

In early work, Jacob (1971) found that betas generated using the
market model depended on three factors: the historical period over which
the beta was estimated, the average market return during the period
studied, and whether the investor actually used the market model as a
method for estimating betas. Since Jacob’s work, several other factors
have been identified: the market proxy chosen, the measurement inter-
vals used within the holding period, and the form of the market model
used. To calculate a historical beta, we must make choices for each of
these factors. Let us look at the differences that can result when different
choices are made for each factor.

Estimating Beta
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Measurement period

The length of time over which we calculate beta is important. The
measurement or holding period must be long enough to allow a statis-
tically significant sample, but it must not be so long as to include infor-
mation that does not reflect the relationships likely to persist into the
future.

What is the effect of different holding-period choices? Breen and
Lerner {1972) looked specifically at this question. They calculated betas
for a number of stocks by using the market model {simple linear regres-
sion), with monthly intervals. Exhibit 4-6 shows their results for IBM
using the New York Stock Exchange Index for ‘‘the market.”” The betas
change significantly as the holding period lengthens. They found similar
results for other firms.

One further demonstration of the problem is of interest. Using data
from the C. I. Mortgage Group, a firm that eventually declared bank-
ruptcy, Peseau (1977) calculated betas for overlapping periods. We would
expect the beta for 1971-74 and that for 1971-75 to be very similar be-
cause the latter period includes only one more year of data. Exhibit 4~
7, however, demonstrates that the beta for 1971-74 differs dramatically
from that for 1971-75. Of course, the low R? associated with the 1971~
74 beta makes us suspicious of the 1971-74 results. The beta shift arnong
pericds with higher R®s is, nonetheless, dramatic.

Exhibit 4-6
Empirical Beta Estimates for IBM

HOLDING PERIOD IN MONTHS ALPHA BETA
6 0.0079 2.2001
12 0.0251 1.1911
18 0.0394 0.9093
24 0.0398 1.0746
30 0.0847 0.7515
36 0.1241 0.5575
42 0.1453 0.4886
48 ) 0.1293 0.3798
54 0.1384 0.4603
60 0.1889 ' 0.4745
66 0.1418 0.8779
72 0.1295 0.7903
78 0.1508 0.4942
84 S 01209 0.6196

Source: W. J. Breen and E. H. Lerner, “On the Use of Beta in Regulatory Proceedings,” Bell Journal
of Economics and Management Science, Autumn 1972, p. 620. )
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Exhibit 4-7
Betas for C. I. Mortgage Group

INTER-

TIME CEPT
PERIOD TERM (t-VALUE) BETA (t-VALUE) R
1971-73 ~.013 {— .38) 0.6 {1.96)* A7
197174 —.045 (~1.96) 0.6 (1.29) .04
1971-75 .010 {~ .43) 2.6 (4.28)* 32
1972-75 -.008 (— .29) 3.0 (4.69)* .35
1972-76 —-.016 {(— .63) 3.0 {4.89)* .33

*Indicates significance.

Source: 1. Peseau, “'Direct Testimony before the Public Utility Commissioner, State of Oregon in the
Matter of Portland General Electric Co."” {Oregon Docket No. UF-3338, September 1877).

The length of the holding period does affect the beta. Again, the
bad news is that the CAPM does not help us in choosing the appropriate
holding period. History, as always, is a difficult proxy for the future.
Alexander and Chervany (1980), studying beta stability, estimated the
optimal interval over which to calculate a beta. Using data from 1950-67,
they found smaller absolute errors were associated with a six-year hori-
zon, although they were insignificantly different from four years, as
shown in Exhibit 4-8, While these results are, of course, subject to veri-
fication for different time periods and samples,® many had previously be-

lieved, from a statistical point of view, that the longer the period the bet-
ter the beta.

Interval choice

The length of the intervals within the chosen holding period can
affect the beta estimate. For instance, we might use weekly, monthly,
quarterly, or annual intervals within the chosen period. Many experts
contend that the interval is irrelevant; however, Levhari and Levy (1977)
demonstrated that the betas estimated using different intervals are dif-
ferent. Using data from 1948-68, they calculated betas for a number of
stocks using intervals of from 1 to 30 months. Their results are shown
in Exhibit 4-9. The betas for most of the stocks change considerably as

the interval lengthens. Others, for instance Phillips and Segal (1975),
found similar results.

For different resuits see, for instance, Nicholas Gonedes, “Evidence on the Infor-
mation Content of Accounting Numbers: Accounting-Based and Market-Based Estimates
of Systematic Risk,” Journal of Financial and Quantitative Analysis, 8 (June 1973), 407-

43; and Jerome Baesel, “On the Assessment of Risk: Some Further Considerations,” Jour
nal of Finance, 29 (December 1974}, 149]1-94.
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Exhibit 4-8

Means and Absolute Errors-Beta Forecasts

ESTIMATION INTERVAL

PENTILE 1 Year 2 Years 4 Years 6 Years 9 Years
1: Mean —-2.2891 -1.7272 —1.2204 - 4833 - 3740
MAD 2.4978 2.1435 1.7078 7805 1.1480
2: Mean — 6746 - .2531 — 2869 - .3599 - 0235
MAD 1.2616 1.0734 1.2523 7221 1.1764
3: Mean 0147 — .1088 — .1982 -~ 0732 4374
MAD 1.1390 1.1751 1.4893 8650 1.5144
4: Mean 6190 5123 1920 2487 1622
MAD 1.4024 1.4212 1.6673 .B&02 1.6028
5: Mean 2.1760 1.0364 5002 8189 1.7987
MAD 2.5991 2.0068 1.7991 1.0149 2.3389
Overall:
Mean — .0308 - .1083 - .2027 — .0302 4002
MAD 1.7800 1.5640 1.5831 8125 1.5561
H Tests:
Mean 1135.22* 295.21%* 63.84* 67.19* 29.86*
MAD 453.35* 108.84* 17.61%* 14.20* 24.07*

*Significant at the 5 percent level.

Source: Gordon J. Alexander and N. L. Chervany, “On the Estimation and Stability of Beta," Journal
of Financiul and Quantitative Analysis, 15 (March 1980}, 129.

More recently, Hawawini {1983) estimated daily, weekly, biweekly,
triweekly, and monthly betas over the period 1970-73. As shown in
Exhibit 4-10 he found them to be quite different. Hawawini speculated
as to why this occurred. He believed that, in general, companies whose
shares had large market values would have betas that would increase as
the interval was shortened. Betas of companies with smaller equity mar-
ket values would decline as the interval shortened. In part, this move-
ment had to do with whether their betas led or lagged the market.

Perhaps even more interesting than the interval problem is another
problem that was first discovered in 1972 during a regulatory commis-
sion hearing considering the Communications Satellite Corporation
(COMSAT). In that case, two expert witnesses calculated betas for COM-
SAT that would be used to establish comparable risk classes for esti-
mating COMSAT’s cost of equity. Each expert witness used the same
interval (monthly) and the same total period {five years). Yet their beta
estimates were not the same. The cause of the discrepancy, they discov-
ered, was that one had used data from the third week of each month.to
calculate beta, whereas the other had used data from the fourth week.

A beta can be very sensitive to the interval chosen for the regres-
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114 Chapter 4

sion. The real difficulty is that we still must choose an estimation inter-
val. Curiously enough, however, since we assumed all investors’ horizons
are identical, by choosing a particular interval we define the horizon of
the market. In addition, we presume that over the horizon investors are
not reallocating their portfolios; that is, they are not buying and/or sell-
ing their assets. However, the returns we are measuring are, in fact,
driven by transactions that come as investors do re allocate their portfolios.
Thus, we have direct evidence that all investors do not have the same
horizon. How do we deal with such a conflict?

Since the CAPM gives us no guidelines for the choice of a horizon,
those wishing to estimate a beta have looked elsewhere for direction.
Sampling theory suggests that an adequate amount of data is needed to
ensure a reasonably normal sample distribution. Since most of the hy-
potheses that are tested rest on the assumption of normalcy, as does the
CAPM, sampling concerns (more is better) and computing constraints
iless is better) have dictated the sample size. With the availability of
monthly data in computer-readable form, and the need for a reasonably
sized sample, the 60-observation, or five-year, estimation period became
widely used. In fact it was so widely used many believed that it was the
horizon. However, evidence about the importance of interval in the es-
timation of beta suggests that this standard may not be the best choice.
We only know that we must have an adequate amount of data, without
including old data that has little relevance to the current situation,” and
to minimize the absolute deviations.

The market proxy

In earlier CAPM history, many believed that the index choice was
not a particularly important issue.® Indexes were highly correlated;®
hence, they were assumed to be virtually interchangeable.

Since that early lack of concern about choosing an index, our the-
oretical and statistical knowledge has become more sophisticated. We
now know that if the proxy for the market is not fully diversified (is not
a good reflection of the market for all risky assets), the market model
will not properly distinguish between diversifiable and nondiversifiable
risk. The result would be that we could have an informationless or wrong

"In addition, we must avoid some known problems, such as the Fisher effect: because
some stocks are not widely traded, the end-of-week or end-of-the-day price can yield an
inadequate estimate of the true price, thus biasing the estimated beta.

®See 8. C. Myers, “"The Application of Finance Theory to Public Utility Rate Cases,"
Bell Journal of Econornics and Management Science, 3 (Spring 1972), 58-97.

*Remember that correlation is the degree of relationship between indexes. If returns
moved together exactly, we would have a perfect correlation of 1.0. If they were perfectly
legatively related, the correlation would be —1.0.
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Exhil
Alphas and Betas of Ran
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o B

Cerro -0.638 1.308
Falstaff Brewing -1.426 1.028
Graniteville -0.425 1,051
Scott Foresman —0.099 1.130
Hall WF -0.202 0.695
Gulf Oil —0.236 0.528
Fedders 2.035 1.302
AMP 1.196 0.784
Chrysler —0.747 1.107
Zayre 2,369  1.471

Source: G. M. Frankfurter, “The Effect' of Mark
Portfolio Selection Model,” Journal of Finance, 3
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beta, or we could believe that nonsystematic risk was larger or smaller
than it actually was. Correlation analysis was used in the past to ration-
alize index choice. But this method is not enough: two indexes could be
highly correlated with each other and still not be correlated with the un-
derlying market for all risky assets. Thus, finding a true proxy may be
impossible, and tests using an incorrect index would be useless. A more
important statement about the dangers of using widely acceptable but
still incomplete indexes was made by Roll (1977).

Although these problems are disturbing, they may be more theo-
retical than practical. First, if all our available indexes yield approxi-
mately equivalent beta results or ranks, we can have some confidence in
our results. Furthermore, indexes are what investors use as benchmarks,
and thus they at least provide some practical information.

Therefore, the real question is whether the choice of index actually
affects results. The data in Exhibit 4-11 provide a perspective on the
practical side of the index question. Frankfurter {1976} used the Dow
Jones Industrial Average (DJIA), the Standard & Poor 425, and a Scholes
Value-Weighted Index in calculating betas. For some stocks, the beta
estimates were quite similar; but for other stocks, they were not. We can
see that the choice of an index is not-only a theoretical problem but a
practical one as well. :

Stocks alone make up the indexes used by Frankfurter. Building a
broader index is still in the experimental stage, although Sharpe {1973)
gave us some idea of the changes that might occur as our sophistication

Exhibit 4-11
Alphas and Betas of Randomly Selected Securities

GMI S&P 425 DJIA

Mean

o 8 o a o a Return

Cerro -0.638 1.308 -0.270 1612 —-0.319  1.547 0.358
Falstaff Brewing —-1.426 1.028 -1.083 1.228 -1.132 1.118 —0.644
Graniteville —0.425 1.051 —0.031 1.133 -(0.136 1.169 0.375
Scott Foresman -0.099 1.130 0.288 1.321 0.269 1.125 0.761
Hall WF ~0.202  0.695 0.002 0.909 -0.075 0.920 0.327
Guif Oil —0.236 0528 —0.163 0920 —0.201 0.840 0.187
Fedders 2.035 1.302 2359 1.861 2.284 1697 3.026
AMP 1.196  0.784 1.403 1.000 1.3867 0.975 1.793
Chrysler -0.747 1.107 -0.513 1.701 —-0.628 1.657 0.096
Zayre 2.369 1.471 2.867 1.738 2.768 1.649 3.489

Source:  G. M. Frankfurter, *“The Effect of Market Indexes on the Ex-Post Performance of the Sharpe
Portfolio Selection Model,” Journal of Finance, 31 (June 1976), 953.
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in creating indexes increases. Exhibit 4-12 shows the hypothetical dif-
ferences suggested by Sharpe. The PST line is the hypothetical capital
market line using stocks alone. The PBC line could be the line using
bonds, and the PMR line could be the quite different result of using a
combined stock-bond index. Sharpe suggests the combined indexes would
result in a higher line.

While we have reasonable proxies for the stock market, we do not
have the same for bonds (or for other assets), although money manage-
ment organizations are developing more extensive indexes.!® What is ob-
vious is that there are clear differences among the markets, and, as the
1970s and 1980s have shown, each market changes over time.’! Still data
from the stock market, although limited in the assets they contain, are
an available and widely used accommodation.

Exhibit 4-12

Opportunity Sets Using Different Indexes

Expected Excess Return

_ Risk
Source: W. F. Sharpe, "“Bonds vs. Stocks: Some Lessons from Capital Market Theory,” Financial An-
alysts Journal, 29 (November-December 1973), 75. .

**See, for instance, First Chicago Bank’s First Chicago Investment Advisors’ Mul-
tiple Markets Index, which includes large and small capitalization, and international eg-
uities, venture capital, domestic and international dollar and nondollar bonds, real estate,
and cash equivalents,

'The relative velatility of the bond markets since the mid-1970s has been markedly
higher than the volatility previously experienced.
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The market model form

There is little in the academic literature about the impact that dif-
ferent forms of the market model have on beta. If the form of the market
model changes, all else staying the same, will the beta change? It should
not. ' ‘

There are a variety of versions of the market model. We have a sim-
ple market model:

R, =0, + 3R, + ¢

We have the risk-premium version, where we could use anything from T-
bills to AA utility bonds for R,.

Rj - Rf - ij + BJ(Rm - Rf) + Ej
There is a less compact form of the risk-premium version:
-Rj = 0y + le(-Rf) + Bj2Rm + €;

If all of these market model forms are equivalent, the betas should be
the same and the intercept terms should be equal. This means that the
o, of the simple model would be equal to the term o, + R, of the risk-
premium model and equal to the term «; + 38,,(R) of the less compact
risk-premium model.!? :

Exhibit 4-13 shows the results of using the different models in cal-

Exhibit 4-13
The Results of Three Versions of the Market Model
for a Public Utility (Monthly Data) -
o 8,* 8.1 R?
Simple model —0.0027 0.544 467
Risk-premium modelt -0.0041 0.615 378
Muitifactorf —0.0043 0.17 0.612 497

*Coefficient for R, in the multifactor model.
TCoefficient for market volatililty factor.
1R, proxy is the return on Treasury bilis.

Source: D. Harrington, ‘“The Capital Asset Pricing Model and Regulated Utility Cost of Equity" {Ph.D.
dissertation, 1978}, 164. )

'*These models exist in both compound (geometric) form and arithmetic form. Be-
cauge market returns are normally reported as compound rates of return, many prefer the
geometric form.

e



118 Chapter 4

culating betas for one utility. And neither the betas nor the intercepts
are equal from model to model. These forms are all variations of the basic
CAPM. None have been modified to deal directly with the problems of
misspecification.

We have considered the results of changing some of the simple pa-
rameters that are necessary for estimating a beta using historical data.
The choice of each input changes the output, and the size of the differ-
ence is enough to cause concern. How should betas be measured, using
history? The disconcerting answer is that we do not. know. Finding the
best way to measure beta is not merely a theoretical problem; it is a
practical one. The search still requires trial-and-error experimentation.

II. TESTING THE STABILITY
OF HISTORICAL BETAS

Now that we have outlined some of the problems involved in measuring
historical betas, let us return to the more fundamental issue of the use-
fulness of history in predicting the future. If historical betas are reason-
able predictors of future betas, then we should definitely spend the time
required to refine our statistical tools. If historical betas are not reason-
able predictors, then we must look for a better way to make beta fore-
casts. Because the use of historical data to predict the future assumes
that betas are stable over time, most tests of the usefulness of historical
betas have focused on the issue of the stability of historical betas. If
historical betas remain relatively unchanged over time, then historical
betas may be useful surrogates for forecasted (ex ante) betas. If, how-
ever, historical betas vary over time, then they will have little predictive
ability.
What are the results of tests of the stability of historical betas?

1. ANALYSIS OF INDIVIDUAL SECURITIES' BETAS

Bey (1983) used a sophisticated statistical approach to look at the sta-
bility of the betas of public utility and industrial stocks. Exhibit 4-14
shows some of his results for individual (not portfolios) utility stocks, For
different industries, Exhibit 4-15 shows mean betas and the proportion
that were stationary. Note that the ordinary-least-squares (OLS) betas
change quite dramatically from period to period—they were not stable.
The average beta is an imprecise estimate. Blume ( 1971) reported
that although the market’s average beta was 1.0 (as we would expect),
the average standard error (0.30) resulted in a 95 pbercent confidence in-
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Consolidated Natural

Gas. Co. 0.59
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& Light Co. 0.85
Detroit Edison Co. 0.64
Duquesne Light Co. 0.52

" El Paso Co. 0.69

Empire District

Electric Co. 0.67
Enserch Corp. 0.47

"Nonstationary beta for o« = 0.0f
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Exhibit 4-14
Beta and Market Model Stationarity

ESTIMATED OLS BETAS

UTILITY NAME 1/60-12/64 1/65-12/69 1/70-12/74 1/75-12/79
Consolidated Edison Co.

N.Y. Ine. 0.59* 0.46%* 0.55* 1.12*
Consolidated Natural

Gas. Co. 0.59 0.61 0.39* 0.89
Consumers Power Co. 0.69 0.67 0.59* 1.04%
Dayton Power

& Light Co. 0.76 0.99 0.39 0.78%
Delmarva Power

& Light Co. 0.85 0.82 0.72* 0.75%
Detroit Edison Co. 0.64 0.50 0.55* 0.98*
Duquesne Light Co. 0.52 0.27 0.46 0.84*
El Paso Co. 0.69 0.54* 0.84* 1.00
Empire District

Electric Co. 0.67 0.58 0.25* 0.57
Enserch Corp. 0.47 0.94* 1.02* 0.62

*Nonstationary beta for o = 0.05,

Source: Roger P. Bey, “Market Model Stationarity of Individual Public Utilities,” Journal of Finance
and Quantitative Analysis, 18 (March 1983), 74.

terval from 0.4 to 1.6. {That is, one can be 95 percent sure that the av-
erage historical beta was between 0.4 and 1.6.) This could not be called

a beta estimate made with confidence. Blume must also be credited for

his finding that, over time, betas tend to drift toward the market average

of 1.0. We are not now sure whether this movement is caused by true
changes in the riskiness of the securities or by statistical problems, but .k
the phenomenon is clear. Exhibit 4-16 shows the problem that Blume
documented. From the first to the second period, each beta—with only

one exception—becomes closer to 1.0,

As aresult of this finding, called beta drift, several commercial beta
producers began to adjust their forecasted betas toward 1.0 in an effort
to improve their forecasts. However, Elgers, Haltiner, and Hawthorne
(1979) believed that this beta drift was a statistical aberration and dem-
onstrated that betas drift similarly toward 1.0, regardless of whether
they are calculated moving forward or backward through time. Exhibit
4-17 shows their results. From periods 1 to 2 and from periods 2 to 1
their OLS and their Bayesian-adjusted betas drift toward 1.0. Thus, the
drift appears to be a statistical aberration. It cannot be relied upon to
help analysts to determine the stability of calculated historical betas or
to adjust forecasts.
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PERIOD 1
(7/54-6/61)
OLS
1,558
0.709
0.825
0.921
1.149
1.177
1.315

PERIOD 2
(7/61-6/68)
OLS Adjusted
0.5615
0.653
0.782
0.884
0.980
1.111
1.408

0.393
0.566

0.727
0.855
0.974
1.139
1.510

FOLIO
NUM-
1
2
3
4
5
6
7

PORT-
, “Beta Regression Tendencies: Statistical and Real Causes,”

Exhibit 4-17

OLS
0.592
0.780
0.872
1.061
1.286

P.T. Eigers, J. R. Haltiner, and W. H. Hawthorne

af Finance, 34 (March 1979), 262.

PERIOD 2
0.634
0.940

Portfolio Betas in Successive Time Periods
{7/61--6/68)

0.522
0.676
0.825
0.962
1.072
1.194
1.480

PERIOD 1
(7/54-6/61)

OLS Adjusted

0.381
0.581
0.774
0.950
1.093
1.252
1.621

PORT-
FOLIO
NUM-
BER

1

2

3

4

5

6

7

Source:
Journal
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Percentage of Variance (R?) Ex
{Market Factor) fr

COMPANY NAME

Allegheny Power System
Allied Chemical

American Motors

American Tobacco Co.
Atchison, Topeka and Santa Fe
Chesapeake and Ohio
Coca-Cola

Consolidated Edison of NY
Detroit Edison

General Electric

IBM

ITT

Maytag

Pacific Gas and Electric
Shell Oik

Southern California Edison
Average of 94 companies

Source: Adapted from S. C. Meyers, “The
Security Price Behavior,” Accounting Revie

Toam 14 Poje 725
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In another early study of beta stability, Meyers (1973) hypothesized
that if the amount of variance explained by the market varied from one
period to the next, then betas would not be stationary from one period
to another. Exhibit 4-18 shows some of Meyers's results. The portfolio
beta, as we would expect, was quite stable. Virtually the same variance
occurred in both periods, showing that beta estimation errors canceled
each other. For many individual securities, however, the amount of the
returns’ behavior explained by the market (the R?) was quite different
from period to period. For instance, Coca-Cola showed what Meyers would
call instability.

In reviewing such results, one must use logic. To demonstrate Mey-
ers’s contention, let us graphically represent the variances for the Shell
(il Company stock, which is one of the stocks listed in Exhibit 4-18. To
the left in Exhibit 4-19 are graphed the results for the first period: 34.6
percent of the changes in returns from this stock reflected the changes
in market returns. The remainder of the changes in the stock’'s returns
came from unsystematic sources—from factors specifically related to the
firm or industry. Perhaps Shell had unexpected good fortune in securing

0.921
1.149
1.177
1.315

D.884
0.980

111
1.408

1.139
1.510

v.co0
0.974

4
5
6
7

Exhibit 4-18

Percentage of Variance (R*) Explained by First Principal Component
(Market Factor) from Stock Price Relatives

Uoid
0.940
1.061
1.286

AUGUST 1952- JANUARY 1961-
COMPANY NAME AUGUST 1960 DECEMBER 1967

Allegheny Power System 46.2 14.1
Allied Chemical 43.8 44.9
American Motors 5.2 15.3
American Tobacco Co. 11.0 40.7
Atchison, Topeka and Santa Fe 60.0 40.4
Chesapeake and Ohic 50.0 53.3
Coca-Cola 11.1 29.2
Consolidated Edison of NY 11.1 8.5
Detroit Edison 14.3 . 154
General Electric 34.3 276
IBM 25.8 45.9
ITT 378 46,2
Maytag 25.0 26.0
Pacific Gas and Electric 30.0 26.4
Shell O 34.8 8.3
Southern California Edison 17.9 22.9
Average of 94 companies 33.4 33.5

Ay
1.480

. J. B. Haltiner, and W. 1. Hawthorne, "“Beta Regression Tendencies: Statistical and Real Causes,”

V.dIg
1.093
1.252
1.621

P. T. Elgers

1
5
6
7

Journal of Finence, 34 {March 1979}, 262.

Source:

Source: Adapted from S. C, Meyers, *The Stationarity Probiem in the Use of the Market Model of
Security Price Behavior,” Accounting Review, 48 {(April 1973), 320.
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Exhibit 4-19

Percentage of Total Risk from Systematic and Unsystematic Sources
for Shell Oil Company

8/52-8/60 1/61-12/67

65.4% 93.7%

34.6% /

6.3%

m Unsystematic Risk
:' Systematic Risk

2 new source of oil or reducing delivery costs. In the second period
(graphed to the right), 6.3 percent of the changes were related to system-
atic factors. Does this result mean that the beta changed? There is no
way to tell from these data. We can say that the returns from one com-
pany’s stock were more influenced by marketwide forces in one period
than in another, but we can say nothing about the beta.

Meyer’s results showed that the portfolio beta was relatively stable,
Blume (1971, 1975) and Porter and Ezzell (1975) also looked at the sta-
bility of portfolios. Using two different methods for forming portfolios,
they had what appeared to be conflicting results: increasing the size of
the portfolio may or may not increase the stability of beta. After cor-
recting for the different ways in which Blume and Porter and Ezzell cre-
ated their portfolios, Alexander and Chervany (1980) found that their
results were not in conflict—beta was more stable in more diversified
portfolios. In addition, they found that most of the improvement in beta
stability occurred by the point where there were ten securities in the
portfolio. Added securities lent small improvements.

Thus, it appears that portfolio betas are relatively stable, and, by
inference, easier to predict than the betas for individual stocks.

2. ANALYZING RISK CLASSES

Another way of assessing beta stability is to look at beta rankings. The
hypothesis is that if the firm stays in the same beta class from period
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to period, betas could be said to be relatively stable and thus reasonable
predictors. Blume (1971) used two similar methods of ranking the betas
to test for stability. Looking at the last column in Exhibit 4-20, we can
see the results of his test for the period 1954-61 versus the period 1961-
68. Portfolios with only one security remained in the same risk class 62
percent of the time. This means that 38 percent of the stocks changed
risk class. This is a stronger result than those obtained from studies that
found betas for individual securities were unstable. Larger portfolios were
more apt to remain in the same risk class and portfolios with 50 secu-
rities had very accurate risk rankings; only 3 percent of these portfolios
changed rank between the two periods. Of further interest is the fact that
Blume found virtually no shares that moved in a direction opposite to
that of the market (there were almost no negative correlations).

Baesel (1974), using another technique called a transition matrix,
further tested the stability of risk classes. Baesel classified securities
into five risk classes and then tested them in the next period to see
whether the securities remained in the same risk class. Exhibit 4-21
shows his transition matrix, indicating the stability of securities’ risk
classes from one period to the next. Each number in the table represents
the frequency with which securities fell into a single risk group in both
periods. For instance, 12 percent of the securities in class 1, period ¢
remained in class 1 for the next period (¢ + 1). Conversely, 88 percent of
those in class 1 in the first period changed to a different class in the
following period. Baesel himself characterized his results as strong
enough to say that betas for single securities were not random, but that
is all. Admittedly, Baesel's grouping technique does have some problems.
Because classes 1 and 5 include all those falling outside the three central
classes, the range is broad. The information regarding the three central
classes is more reliable. Confirming this suspicion, Alexander and Cher-
vany found. in a closer examination of the behavior of the betas in the
extreme groups, that “‘larger changes in the beta occurred in the extreme
pentiles than in the interior pentiles for all but one case.”!®

In both Blume’s and Baesel’s tests, betas for randomly generated
portfolios were more stable than were betas for individual securities.
Others have confirmed these results.!*

“Gordon J. Alexander, and N. L. Chervany, '“On the Estimation and Stability of
Beta,” Journal of Financial and Quantitative Analysis, 15 {March 19803, 125.

"“R. C. Klemkosky and J. D. Martin, *“The Adjustment of Beta Forecasts,” Journal
of Finance, 30 {September 1975}, 1123-28, used standard errors for the betas rather than
beta levels in testing various-sized portfolios. They showed that the standard errors de-
creased as the portfolic size increased. This result indicates that betas for larger portfolios
captured or explained more of the historical variation. R. Burr Porter and J. R. Ezzell, in
“A Note on the Predictive Ability of Beta Coefficients,” Journal of Business Research, 3
{October 1975), 365-71, also studied the question,

S
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Exh;
Twelve-Month Estimatic
R
RISK CLASS
PERIOD ¢ 1 2
1 12 .1
2 .16 2
3 .18 1
4 .22 2
5 .33 2

Source: J. Baesel, "“On the Assessment of Risk
{December 1974}, 1492.
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Exhibit 4-21

Twelve-Month Estimation Interval Transition Matrix

RISK CLASS PERIOD t + 1

RISK CLASS
PERIOD ¢ 1 2 3 4 5
1 12 .16 .17 .21 34
2 .15 .21 .22 .21 .23
3 .18 .18 .23 .23 .13
4 .22 .23 19 21 A2
5 .33 .22 19 .14 12

Source: J. Baesel, “On the Assessment of Risk: Some Further Considerations,"” Journal of Finance, 29
(December 1974), 1492,

3. ANALYZING STANDARD ERRORS

Klemkosky and Martin (1975) examined what caused the size of errors
to decrease as the number of securities in randomly generated portfolios
increased. They broke the mean-squared error into three portions: bias,
inefficiency, and randomness. Bias indicates that a prediction overesti-
mates or underestimates the actual result. Tnefficiency indicates that a
prediction has positive errors for low betas and negative errors for high
betas. Random errors are the unexplainable errors.

In Exhibit 4-22 we see that the betas of Klemkosky and Martin’s
random portfolios for July 1962-June 1967 versus July 1967-June 1972
showed little bias but significant inefficiency. Most prediction errors
tended to be correlated with the beta: for low-beta stocks, the betas over-
forecast the actual result, whereas for high-beta stocks, the betas were
underforecasts. Random errors decreased as the portfolio size increased,
because random errors could offset one another in larger portfolios.1®

Klemkosky and Martin tested a variety of adjustment techniques
that practitioners were using to reduce the portion of the error ascribable
to inefficiency. Exhibit 4-23 shows their results. The Bayesian adjust-
ment, tested by Klemkosky and Martin, combined the beta estimated
for the security with the average beta for a group of firms similar to the
firm issuing the security in question. For instance, if we were predicting

**This same mean-squared error technique has been used to measure the effect of
the length of the estimation period on the quality of the forecast, Eubank and Zumwalt
found that the longer the period and the larger the portfolio, the smaller the mean-squared
error. The improvement was largely due to increased efficiency. See Arthur A. Eubank, Jr.,
and J. K. Zumwalt, “Impact of Alternative Length Estimation and Prediction Periods on the
Stability of Security and Portfolio Betas,” Journal of Business Research, 9 (September
1981), 321-25.

—




128

Chapter 4
Exhibit 4-22

Source of the Mean-Squared Errors in Beta Predictions,
July 1962-June 1967 vs. dJuly 1967 -June 1972

PORTFOLIO SIZE (NUMBER OF SECURITIES)

1 3 5 7 10
MSE 16122 08363 .06880 .05982 05465
Portions of MSE due to:
Bias 00093 00100 00093 00097 00119
Inefficiency 03992 03947 03993 .03975 .03800
Random errors .12036 04314 02792 .01908 01545
Source: Adapted from R. C. Klemkosky and J. D. Martin,

“The Adjustment of Beta Forecasts,” Jour
nal of Fingnee, 30 {September 1975}, 1125.

“MLPFS” is the Merrill Lyne
beta with the market beta of one,

As we can see, Blume's technique reduces inefficiency, and the
Bayesian adjustment reduces bias. On the whole, however, the total error
is largely caused by random errors, and little besides increasing the port-
folio size can be done about that. The law of large numbers is of slight
comfort to those evaluating individual securities.

An active portfolio manager might like to know how many securi-

ties it takes to control ex ante portfolio betas, to, say, + 2 percent of their
weighted average. The surprisi

to control beta mismeasure
terms of their impact on por
large enough to seriously di

Randomly composed p
ment also true for structure

ment than to control unsystematic risk in
tfolios. The number is about 800—a number
lute any benefits from active management.
ortfolios reduce beta instability. Is this state-
d portfolios? Beta reliability and stability, of
course, improve, but not as much as they improve by randomly com-
posed portfolios. The practical problems of beta instability, in short, re-
main serious for the practicing manager with active management objec-
tives for his or her portfolio.

Beta is unstable, as much of the evidence clearly shows. In fact, a
number of researchers, using quite different methods for estimating beta,
have found that much of the regression error (the residual risk), and the

relationship between the residual risk and beta, may come from mises-
timating a nonstationary beta,
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130 Chapter 4

Typically we have estimated beta from history, using a fixed-
coefficient model like ordinary-least-squares regression. These models es-
timate one beta over time, Using a time-varying model, one where the
beta is allowed to vary over time, Chen (1981) found that ““the use'of the
OLS method (or fixed-coefficient model) will overestimate the portfolio
residual risk if individual security beta coefficients are changing over
time.”’® Once Chen removed the beta variability from the residual risk,
the residual risks were stationary and the relationship between residual
risk and beta was eliminated.’”

The time-varying models do appear to eliminate some of the prob-
lems that unstable betas create. As for creating a beta coefficient that
can be used to estimate future returns, however, these models have their
limitations.

Kryzanowski and To ( 1984} believe that much of the cause of beta
instability is not real Instability at all. They suggest that estimates of
betas using time-series analysis of historic data rely on the past returns,
whereas beta is a function of the expected return. Thus, they say that
“betas estimated using ex-post return data can be expected to exhibit
intertemporal non-stationarity, even when the underlying ex-ante secu-
rity returns are serially independent and obey a stationary distribution
over time,’’'8

4. STABILITY OF CORRELATION COEFFICIENTS

A correlation coefficient (R} is an ingredient needed to estimate a beta,
If the correlation coefficient is unpredictable, then researchers believe
that it would be difficult to say that the beta is stable or predictable.
Elton, Gruber, and Urich (1978) looked at six methods of estimating the
correlation coefficients. They did not break their results down into error
components, as Klemkosky and Martin did, but they did test some in-
teresting methods of predicting correlations. The methods tested, which
were different from those in the Kiemkosky-Martin study, were the fol-
lowing:

I. The overali mean, a simple average correlation coefficient for the
stocks included in the test

'*Son-Nan Chen, “Beta Nonstationarity, Portfolio Residual Risk and Diversifica-
tion,” Journal of Financial and Quantitative Analysis, 16 (March 1981), 95-112,

""For a study using another technique to adjust betas and reduce residual error, see
Lawrence Fisher and Jules Kamin, "‘Forecasting Systematic Risk: Estimates of ‘Raw’ Beta
That Take Account of the Tendency of Beta to Change and the Heteroskedasticity of Re-
sidual Returns,” Journal of Financial and Quantitative Anrnalysis, 20 (June 1985), 127-50.

*Lawrence Kryzanowski and Minh Chan To, *'The Telescopic Effect of Past Return
Realizations on Ex-Post Beta Estimates,” Financial Review, 19 (March 1984), 1.
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Average Absolute Error® for

FIRST FIVE YEARS SECON
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Source: E.J.Elton, M. J. Gruber, and T.J. Ut
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2. A perfect correlation of 1.0

3. The Vasicek method, similar to the Bayesian method described pre-
viously

4. The full historical method, which uses the average coefficient of five
years of data for the particular stock or portfolio

Their results, shown in Exhibit 4-24, indicate that in both time pe-
riods studied, the overall mean was the superior method of predicting
correlations—better than the more sophisticated methods. The overall
mean is a very cynical method of forecasting. It is tantamount to saying
that the best forecast is just an average for the whole sample. Any added
efforts to refine the estimate for a single security are fruitless.

In a more recent study of a variety of commercially available beta
services, Harrington (1981) found that some services did demonstrate a
measure of forecast skill. Although none of the forecasts were accurate,
some did perform better than others and did so consistently. The study
results for a sample of utility stocks are shown in Exhibit 4-25. These
results are those for a forecast horizon of three years. Although a number
of periods and samples were tested in the study, the magnitude of the
errors is similar. The study also looked at the use of these betas in the
CAPM framework to forecast returns and found those were even more
difficult to forecast.

Thus, we find that betas for individual securities are not particu-
larly stable, nor do most securities remain in the same risk class from
one period to another. Analysis of mean-squared errors shows that al-
though some components of error can be reduced, the major portion of
standard error can be lessened only by adding more securities to the port-
folio. Finally, we find that the best way to estimate a correlation coef-

Exhibit 4-24

Average Absolute Error* for Correlation Coefficient Forecasts

FIRST FIVE YEARS SECOND FIVE YEARS COMBINED
1. Overall Mean .1169 1. Overall Mean .1415 1. Overall Mean 1292
2. Blume Beta 1270 2. Blume Beta .1499 2. Blume Beta 1385
3. Vasicek Beta 1289 (3. Unadjusted Beta .1539 3, Vasicek Beta 1419
4. Unadjusted Beta .1348 (4. Full Historical 1545 4. Unadjusted Beta  .1444
5. Beta = 1 1378 |5, Vasicek .1548 5. Full Historical 1491
6. Full Historical .1436 6. Beta = 1 1776 6. Beta =1 1677

"All differences are statistically significant unless grouped by a bracket.

Source: E.J. Elton, M. J. Gruber, and T J. Urich, *‘Are Betas Best?”" Journal of Firance, 33 (December
1978), 1378.
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Exhibit 4-25

Forecast Errors from Commercially Available Beta Sources
{Based on Three-Year Horizon for 52 Utilities)

MEAN RAN- MEAN
SQUARED INEFFi-. DOM FORE-
ERROR BIAS CIENCY ERROR CAST
Beta = sample mean .086635 047169 .006294 .083171 6348
Beta — | 227116 .189320 000773 037023 1.06000
Muarket Model .093383 .021973 049222 022188 4709
Murket Model
(ndjusted) 091748 028899 031198 031649 .5933
Merriil Lynch 122362 .053966 .046581 .021815 .6348
Merrill Lynch
{adjusted) .135069 079422 033839 021806 L7031
Barr Rosenberg
thistorieal) 114077 054682 .036136 023257 7554
Barr Rosenberg
tshort-term
fundamental) 099353 058151 009978 .031223 7860
Barr Rosenberg (long-
term fundamental) 116526 076802 008655 031066 8312
Value Line .079808 038051 010821 .031025 7241

Seurce: D, R. Harrington, "Predicting Returns Using Commercially Available Beta Forecasts ™ {Paper
presented at the Southern Finance Association Meeting, November 1981}, p. 11,

ficient is to use the average coefficient for an entire universe of stocks.
If historical betas are not particularly stable and we cannot refine them
significantly, they cannot be very useful in estimating future betas. After
reviewing these data, one of my colleagues commented: ““‘Stock betas are

very nearly random variables with almost no economic content.” Is that
so?

5. IMPACT OF MACROECONOMIC CHANGE ON BETA:
THE IMPACT OF INTEREST RATES

1f beta changes over time, perhaps it is due to fundamental shifts in the
structure of the economy-—major political, social, or economic events, not
Just randomness. McDonald (1985) suggested that “if an extended infla-
tionary period caused a structural shift in the market components, the
significance of an inflation factor appended to the single-factor CAPM
would simply reflect the rigidity of a static model.””1? Using a method
that could identify any cross-sectional shifts concentrated in a single pe-

**Bill McDonald, “Making Sense Out of Unstable Alphas and Betas,” Journal of
Portfolio Management, Winter 1985, p. 20,
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1830 1935 1940 1945 195(

Source: Adapted from Bill McDonald, “Maki
Partfolic Management, Winter 1985, p. 21,

#Duration is a measure of the year
ent value terms. For a general description
and Rupinder 8. Sidhu, ‘“The Many Uses
36 (July-August 1980), 58-72. -See Rona
curity Risk,"” Journal of Financu_lt and Qr,
for a description of duration as it applies
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I- *vailable Beta Sources
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.033839 021806 7031
.036136 .023257 L7554
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010821 031025 7241
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riod, he found, as shown in Exhibit 4-26, that significant shifts occurred
in 1933, 1939-41, and 1974-75. These shifts coincided with major eco-
nomic upheavals. On the basis of these results, McDonald suggested that
analysts or researchers using historical data must exercise caution in the
choice of a time period over which to estimate a beta, in order to avoid
major periods of nonstationarity.

The major structural changes that McDonald identified were ac-
companied by major changes in interest rates. Notice that the beta ac-
counts for uncertainty about the economic scenario, not for changes in
the levels of interest rates. Exhibit 4-27 shows that because the market
line is uncertain, the analyst is uncertain whether scenario A, B, or C will
occur, and that the returns for higher beta assets are more uncertain.
Distributions X, ¥, and Z represent the systematic risk associated with
assets with betas of 0.5, 1.0 and 1.5, respectively. Note, the distributions
are shown sideways, to demonstrate the systematic risk. What is not
accounted for in this risk is the potential for shifts in the overall level of
interest rates, that is, changes in the intercept.

Some researchers have looked explicitly at the effect of interest rate

changes on the systematic risk of assets. Borrowing a measure of risk °

widely used in analyzing bonds, duration,®® a measure of the impact of
yield-curve shifts on the price of a hond, they have attempted to meld

Exhibit 4-26
Percent of Securities with Significant Shift 1931-75 {(monthly)

8 -
g 6p
g
Ear
T MW MV\AWWV
Ok i
1930 1935 1940 1945 1850 1965 1960 1965 1970 1975

Time
Source: Adapted from Bill McDonald, “Making Sense Out of Unstable Alphas and Betas,” Journal of
Portfolio Management, Winter 1985, p. 21.

**Duration is a measure of the years until half the investment will be received in pres.
ent value terms. For a general description of bond duration and its uses, see Frank K. Reilly
and Rupinder S. Sidhu, “The Many Uses of Bond Duration,”” Financial Analysts Journal,
36 (July-August 1980}, 58-72. See Ronald Lanstein and W, F., Sharpe, ‘Duration and Se-
curity Risk,” Journal of Financial and Quantitative Analysis, November 1978, pp. 653-88,
for a description of duration as it applies to equities.
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Exhibit 4-27
Multiscenario Risk and the CAPM
/ Scenario A
£
‘3 Scenario B
o
j:
g
[=9
i
Scenario C
X X Zz
t | L
0.0 0.5 1.0 1.5

Beta

interest rate risk with the kind of risk inherent in the CAPM. Boquist,
Racette, and Schlarbaum (1975) show that a security’s beta can be de-
scribed as a function of duration. There has been considerable
discussion?® about the relevance of this measure, whether it captures sys-
tematic, or unsystematic risk, and how it might be used. While this cer-
tainly is an innovative attempt to Join two sorts of risk, we are not cer-
tain of its usefulness. Nevertheless, at least one money management
organization has created duration betas.2? These duration betas can be
quite different from the betas for the securities. Exhibit 4-28 provides
a list of the expected rates of return, durations, betas, and duration betas
(the duration of the stock divided by the duration of the market). The

#18ee, for instance, R. Lanstein and W, F. Sharpe, “Duration and Security Risk,”
Journal of Finance and QuantimtiveAnalysis, 13 (November 1978}, 653-68; M. Livingston,
“Duration and Risk Assessment for Bonds and Common Stocks: A Note,” Journal of Fi-
nanrce, 33 (March 1978), 293-95; and John S. Bildersee and G, S, Roberts, “Beta Instability
When Interest Rate Levels Change,” Journal of Financial and Quantitative Analysis, 16
(September 1981), 379-80.

#Drexel, Burnham, Lambert, inc., has published duration betas.

Estimating Beta

Ex
Analysts’ Estim:
EXPECTED
RETURN
MecDonald’s 12.7%
Times Mirror 12.9
Digital 11.6
Baxter Travernol 11.7
Northwest Bankcorp 13.4
Western Bankcorp 15.8
Burroughs 10.9
Manufacturers Hano-
ver Bank 14.8
Pfizer 11.7
Jefferson Pilot 11.7
Middle South Utili-
ties 15.3
Kimberly Clark 14.2
Eastman Kodak 11.4
Gulf Ol 16.1
Revion 11.1
Mobil 15.2
American Home
Prods. 11.3
International Har-
vester 17.7
IBM : 11.9

Source: Adapted in part from Tony .Esmp‘ N
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Exhibit 4-28

Analysis’ Estimates of Risk and Return

EXPECTED DURATION
RETURN BETA DURATION BETA

McDonald's 12.7% 1.53 35.7 1.31
Times Mirror 12.9 1.33 24.3 (.86
Digital 11.5 1.27 42.3 1.51
Baxter Travernol 11.7 1.19 41.3 1.51
Northwest Bankcorp 13.4 1.17 23.9 0.88
Western Bankeorp 15.8 1.09 16.4 0.60
Burroughs 10.9 1.08 43.8 1.61
Manufacturers Hano-

ver Bank 14.6 1.07 174 0.64
Pfizer 1.7 1.07 304 1.12
Jeffersen Pilot 11.7 1.03 31.4 1.15
Middle South Utili-

ties 15.3 1.03 14.0 0.51
Kimberly Clark 14.2 0.98 19.0 0.69
Eastman Kodak . 11.4 0.98 33.6 1.23
Gulf 0il 16.1 0.97 14.4 .53
Revlon 11.1 0.97 36.4 1.35
Mobil 15.2 0.96 16.3 0.60
American Home

Prods. 11.3 0.96 33.2 ‘ 1.22
International Har- ) :

vester 17.7 0.96 13.5 0.50
IBM 11.9 0.95 28.7 1.06

Source: Adapted in part from Tony Estep, N. Hanson, and C. Johnson, “Sources of Value and Risk in
Common Stocks,” Journal of Portfolio Management, Summer 1933, p. 8.

expected rates of return are estimates made by the analysts at one money
management organization; the durations were also developed by the an-
alysts. The information in the exhibit is meant only to provide an ex-
ample of how beta, the risk of systematic change, and duration, the im-
pact of changes in interest rates, can lead to quite different ideas about
the risk an investor may be taking with any security.

Still, beta (or relative volatility) does represent a very important
kind of risk that should be important to investors: over time, returns do
and will vary from our forecasts. Some firms and the returns from their
securities are profoundly influenced by sociceconomic and “political
events. Other firms’ returns have been (and perhaps will continue to be)
dominated by microeconomie, firm-specific factors: superior manage-
ment, market power, patent protection, or process innovation. Nonethe-
less, no firm and thus no security can escape the direct or indirect effects

[
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of events in the larger world. 1t is the desire to find a way to measure
this macroeconomic sensitivity that spurs the search for a better beta.

Despite the instability of historical betas, the concept of beta is not eas-
ily dismissed.

III.  FUNDAMENTAL AND CREATIVE BETA
PREDICTION

Many analysts believe that we are simply putting too much emphasis on
history. Beta is likely to appear nenstationary because a firm's risk con-
ditions change. The problem with instability is that we do not know
whether risk is changing or whether our statistical techniques are 4t fauit.
History, as usual, presents problems and the future remains unknown.

Other methods of estimating beta have heen devised. Beaver, Ket-
tler, and Scholes (1970} attempted to understand the underlying deter-
minants of beta. If we knew what determined beta, we could then use
the same factors to estimate it. Beaver, Kettler, and Scholes used ratios
from the firms’ financial statements and then regressed these ratios
against betas derived using the market model. This method, called mul-
tivariate analysis, is similar to the market model, but the regression in-
cludes a larger number of variables in the formula.

Exhibit 4-29 shows the coefficients of the regressions that Beaver,
Kettler, and Scholes formed. Their regressions were more stable than
those derived using simple historical returns and showed promise for bet-
ter beta estimates. Remember, however, that these data were still cal-

Exhibit 4-29

Contemporaneous Association of Beta with Accounting Measures
of Risk (Correlation Coefficients)

PORTFOLIOS

INDIVIDUAL STOCKS (5 STOCKS)

1947-56 1957-66 1947-56 1957-66
Payout —.49 -.29 ~.79 —.50
Growth .27 .01 .56 .02
Leverage .23 .22 41 48
Liquidity ratio -.13 .05 ~.35 .04
Size of firm —.06 -.16 -.09 -.30
EPS variability .66 .45 .90 82
Total returns 44 .23 .68 .46

Source: W, Beaver, D. Kettler, and M. Scholes, “The Association between Market Determined and
Accounting Determined Risk Measures,"” Aeccounting Review, 45 (October 1970), 669.
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culated from historical data—but historical financial ratios were used in
addition to historical returns.

Other researchers have developed fundamental betas.?* This type
of beta is called fundamental because it is based on many of the firm-
specific variables that we believe—intuitively or theoretically—can affect
a security’s risk. Rosenberg and Marathe (197 5), in a major study which
ultimately produced Rosenberg’s fundamental beta, used 54 factors in
six categories to develop beta estimates. Eleven of the 14 factors in the
market variability category, factors derived from a market model regres-
sion {such things as historical beta, beta squared, and beta multiplied by
the residual errors) were ranked as the 11 most important factors in this
study. Such factors as price-earnings ratio and return on equity were
ranked in importance as number 40 and number 36, respectively. Al-
though called fundamental, the factors of primary importance were those
derived from the market model using historical returns.

By the way, Rosenberg and Marathe also attempted to predict un-
systematic {microeconomic) risk. As we have seen, this risk can be a
source of a substantial portion of the total risk for individual assets. Fur-
thermore, the error from the regressions is usually so large that we might
suspect that unsystematic risk could instead be systematic or predict-
able.

Corporate financial experts have long believed that financial lev-
erage (the amount of debt financing a company’s assets) and operating
leverage (the relationship of fixed and variable costs) are fundamental
factors that affect the risk of a company. Thus, they conclude that they
should also be determinants of the risk of a stock.

Hamada (1972) described the impact that changes in leverage should
have on the beta of a stock; the results of tests by Rosenberg and
McKibben (1973}, Logue and Merville (1972), Beaver, Kettler, and Scholes
(1970), Breen and Lerner (1973}, Melicher and Rush (1974), Hill and Stone
{1980), and Fuller and Kerr (1981) provide conflicting answers regarding
the impact of the effect of leverage on beta.24

*33ee, for example, D. J. Thompson, “Sources of Systematic Risk in Common Stock,”
Journal of Business, 46 (1973), 17387, who used covariant forms of dividends, earnings,
earnings multiples, and asset growth. Among others, the following have also looked at the
fundamental determinants of beta: N. Gonedes, "Evidence on the Information Content of Ac-
counting Numbers"'; William Beaver and J. Manegold, “The Assaciation between Market-
Determined and Accounting-Determined Measures of Systematic Risk: Some Further Evi-
dence,” Journal of Financial and Quantitative Analysis, 10 (June 1975), 231-84; and Barr
Rosenberg and W. McKibben, ““The Prediction of Systematic and Specific Risk in Common
Stock,” Journal of Financial and Quantitative Analysis, 8 (March 1973), 317-34.

**Ned C. Hill and B. K. Stone, in ““Accounting Betas, Systematic Operating Risl,
and Financial Leverage: A Risk-Composition Approach to the Determinants of Systematic
Risk,” Journal of Finarcial and Quantitative Analysis, 15 (September 1980), 595-637, sum-
marize the research in the area of determining the fundamental, corporate factors behind
beta, in addition to examining the impact of operating and financial leverage,

LR
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Creative practitioners are developing new approaches to estimating
beta. For instance, researchers at Drexel, Burnham, Lambert (and earlier
at Bache and Co. with American General Life Insurance Co.} have de-
veloped what they call a market-cycle beta. They contend that historical
betas are better measured if strong trends in the stock market are taken
into account. These betas are calculated by using history and are plotted
over time. Exhibit 4-30 shows two of their beta series over time. The
bar indicates the standard error of the beta; the dot in the middle is the
estimated beta. The market cycles are indicated by the dates opposite
each beta estimate. The usefulness of these betas remains to be seen.

1. CAN ANALYSTS ADD VALUE?

Fundamental betas are still being derived from historical measures of
return and/or firms’ risk characteristics and return changes relative to
the market. In analyzing historical returns or considering the firm's fu-
ture risk characteristics, can the analyst add value to the beta estimate
by forecasting some of the conditions that will affect future fundamental
beta measurement? We don’t know for sure. Let us examine the question
further by looking at the results of a study that uses analysts’ estimates
to mechanically adjust betas.

Using data from Lynch, Jones and Ryan, a firm that tracks analyst
forecasts, Carvell and Strebel (1984) developed a beta adjusted by the
uncertainty of analysts’ forecasts. Since analysts’ forecasts of beta are
not available, Carvell and Strebel developed a beta from earnings fore-
casts. They contend that if the standard error of the beta from a histor-
ical regression analysis and/or the analysts’ forecast variance is small,
estimation risk is not important. This, they say, is the case with the
stocks of large, well-researched firms. In fact, they suggest that esti-
mation error is inversely related to market value size—and the number
of analysts following the firm. Carvell and Strebel placed each stock into
a portfolio according to the number of analysts that followed it. They
believed that if they could eliminate unlikely results, such as a size effect,
that their adjusted beta would be superior. As shown in Exhibit 4-31,
they found that their adjusted betas outperformed the simple, historical
beta, at least for the period they tested, 1976 to 1981. The excess return
for lightly followed stocks of 0.0023 that was derived when the historical
beta was used dropped to 0.0004 using their analyst-adjusted beta—the
abnormal returns virtually disappeared. This study is one of the few that
has used analyst forecasts to adapt historical beta. ‘

In addition to this mechanical adaptation of beta for analysts’ fore-
casts, practitioners have been using beta and adapting it for some time.
Fouse (1976), a practitioner interested in adapting the elegant but can-
tankerous CAPM for use as a portfolio management. tool, attempted to

Exhibit 4-30
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Market-Cycle Betas
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Source: Drexel, Burnham, Lambert, Inc., Market-Cycle Moving Betas (New York: August 1981).
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EXCESS
RETURNS —
NEW BETA
—.0039*
—-.0019
.0004

EXCESS
RETURNS —
HISTORICAL

BETA
—.0032*%
.0005

.0023*

RETURN
009*
.013*
017*

1.278*
1.685*
1.822%

Exhibit 4-31
NEW BETA

HISTORICAL
BETA
1.038*
1.135*
1.209*

COEFFI-
CIENT OF
VARIATION
.050*
.086*
JA101#

, "'A New Beta Incorporating Analysts' Forecasts,” The Journal of Portfolio Management, Fall 1984 pp. 83-84

Portfolio Risks and Excgss Returns Betas Adjusted for Analyst Forecasts

AVERAGE
NO. OF
ANALYSTS
22
11

*Significant at 95% percent level or ahove.

Source: S, Carvell and P, Strebel
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*Significant at 95% percent level or above,
Source: 8. Carvell and P. Strebel, A New Beta Incorporating Analysts’ Forecasts,” The Journal of Portfolio Muanagement, Fall 1984, pp. 83-84,
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join modern capital market theory with old, fundamental, classical value
theory. He felt that academics, in their attempts to implement the CAPM,
ignored price formation in order to concentrate on the behavior and con-
struction of portfolios. Thus, academics could test their models only with
ex post data, data that could never convince professional investors or
even other academics. Fouse argued that because beta is an expectational
estimate based on (1) the financial risk and business risk of a firm and
{2) the degree to which a firm's business covaries with the total economy,
beta should be predictable. Fouse expected that because analysts had
traditionally been concerned with these problems, their estimates should
add value. _

Analyst-estimated or analyst-adjusted betas are increasingly being
used by practitioners and will undoubtedly be tested just as rigorously
as other beta-prediction techniques when institutions have been predict-
ing long enough to yield adequate data for a test.

2. CAN BETAS BE USED FOR PRACTICAL PURPOSES?

Because we have discussed major problems in estimating beta, we must
certainly ask whether we can still use beta in practice. Perhaps the best
way to answer this question is to describe the use that one firm has made
of betas. In our example firm, analysts make projections for-

Five years of expected dividends

Five years of expected earnings

Five years of expected growth

A payout ratio

A return on equity

A projection of growth after the initial five years

Beta, usually using a market model estimate adjusted by the ana-
lyst

i

The first six factors are turned into a forecast of the expected rate of
return for the stock in question. Using a variation of the dividend-
discount model,*® they find the expected return. For example, in Exhibit

**The dividend-discount model is

o Dn
P, = X —
r=1 {1 + R}

where

market price at time 0

dividends

the year from year 1 to infinity (oo}
the expected rate of return

the sum

i

P
D
n

R
L

i

I
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Source:  Drexel, Burnham, Lambert, Inc.. Analysts’ Long Term Earnings and Dividend Forecasts {New York: September 1981).
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4-32 the Drexel, Burnham, Lambert, Inc., analysts’ estimated return for
American Motors is 17 percent. Some money investment management
organizations then take this return forecast and an estimate of beta for
each stock and portray them as shown in Exhibit 4-33. To this sea of
dots, one for each stock, a line of best fit (a least-squares estimate) is
plotted. This line, like the dashed line in Exhibit 4-33, is the consensus
or the expected marketwide risk-return trade-off forecast by these ana-
lysts. Theoretically, all stocks should plot on the line if the market were
perfectly efficient. Obviously, here they do not.

The distance that any dot lies from the trade-off {or market-price-
of-risk) line is called its superior, risk-adjusted return, or alpha. The in-
vestment firms using this approach believe that the alpha indicates the
stock’s relative attractiveness.?® Those stocks with positive alphas {plot-
ting above the line) are expected to outperform the market—that is, to
provide a superior return for their risk. The stocks plotting below the
line are stocks with less attractive prospects than average. These stocks
should be reconsidered if they are already held, but they should certainly
not be purchased.

Exhibit 4-33

Expected Return and Risk for a Universe of Stocks

. .
. - . .
c . ' .
5 - L
2 ——
c . ——
- —_— .
2 -—”"
= L4 —
- .
g —— L]
a —
X . .
w L .
.
. . .
Risk {Beta}

2*Recall that there have been a number of studies that have-found that the alpha,
the excess return, could have come from the misestimation of beta, Time-varying models
and betas adapted for analysts’ estimates seem to have significantly reduced the size of
the excess returns. Care must be taken to separate real excess returns from estimation
errors. The analyst faced with an excess return should determine whether it is a real po-
tential for profit—that is, whether the return is more than enough to offset the risk.
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These alphas and betas depend on the analyst’s skill at predicting
the future. The question of whether alphas provide better information
than total returns for selecting stocks can be answered, We don’t know.
This technique remains to be tested, but many practicing investment
managers believe that alphas derived in this fashion are useful,

This example of one use of beta is one of the curious uses of
efficient-market theory. A theoretical concept based on market efficiency
is used to identify market inefficiencies—undervalued and overvalued se-
curities. Despite the paradox, the process may be fruitful.

IV. CONCLUSION

We know

That simple changes in the parameters of a time-series beta can result
in a significant change in the resulting beta. (We do not hnow which are
the best ways to make estimates. Consistency is a stopgap policy.)

That time-series betas are not good predictors of single-asset future
betas.

That beta is o summary measure and may prove to be too austere.
Much that underlies the movements of returns in the marketplace may
be better described by e richer model than the CAPM. Unsystematic risk
may not be irrelevant—even in the portfolic context.

Despite these disheartening results, it is still too soon to reject beta,
Academics and practitioners are using beta and are developing better
tests of the predictive value of beta. More important, they are working
to unravel the problems of estimating beta and are using beta to make
better stock selections, examine performance, and create portfolios. We
have learned that we cannot simply extrapolate the future from the past.
But analysts exercising careful judgment can interpret historical data
and add judgment and insight in an effort to predict the future.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louwsville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

15. In reference to Dr. Weaver’s Schedule 38, provide individual-company cost of equity
calculations for each of the growth rates utilized.

Answer:

The cost of equity was calculated in Schedule 38 using the growth rate averages that are shown
in Schedules 33, 34, and 35. The purpose of using average of the measures from the five
company groups rather than using data from individual companies is to create a composite value
that is best representative of KU and of LG&E. For this reason, I did not perform individual-
company cost of equity calculations. It would have been incorrect to have done so.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

16.  Provide a copy of the source document for each of the four projections for each company
shown on Schedule 35.

Answer;

The requested source documents are attached.
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Next EPS Report Date: 01/15/04
Industry: UTIL-ELEC PWR Type: Large Blend
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Cinergy Corp. is one of the nation's leading diversified energy companies. Cinergy owns or operates electrical and heat plant generators
that are either operational or under development domestically and intemationally. It also has electric and gas transmission lines in the

U.S. and abroad. Cinergy Solutions focuses on cogeneration, energy services and utility outsourcing for large industrials, municipalities,
universities and other large energy consumers. its customers include BP Amoco, Kodak and General Motors. (Company Press Release)
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DTE Energy is a Detroit-based diversified energy company involved in the development and management of energy-related businesses
and services nationwide. Iis largest operating units are Detroit Edison, an electric utility serving 2.1 million customers in Southeastern
Michigan, and MichCan, a natural gas utility serving 1.2 million customers in Michigan. Detroit Edison is the Company's principal
operating subsidiary. Affliates of the Company are engaged in non-regulated businesses, including energy-related services and
products.
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TE ENERGY CO 21% . 99 @' 5% . 13 . 10 T 44 | 103 | 56% | 8.2% T 13%  B1%
NDUSTRY AVG* 136 0 5% . 14 . 8.0 ;063 ''38% ' B82% @ 1% |
&P 500 19% @ 239 @ T% | 52 ; C1.6% C17%
* 103 [Companies in industry group.
Latest Splits: Ex-Div. Date: 091 8/03
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Zacks Company Reportas of  10/31/03 Next EPS Report Date: 01/16/04
Industry. UTIL-ELEC PWR Type: Large Blend
Rec Price | P/E MktCap | Div Rate | Yield | Sales (12Mo) | 518 Gr | EPS Gr | Div Gr | Zacks Rank
$63.74 13.0 $11705 MM $2.40 3.8% $9635 MM 9% 6% 4% Hold
FPL Group, Inc. is a public utility holding company. FPL Group's principal subsidiary, FPL, is engaged in the generation, fransmission,

distribution and sale of electric energy. FPL Group Capital, a wholly-owned subsidiary of FPL Group, holds the capital stock and
provides funding for the operating subsidiaries other than FPL. In addition, FPL Group Capitai formed a new subsidiary to sell

wholesale fiber-optic network capacity.

Ave Broker Rec | #Up  #Dn Price/Volume Data EPS.F/E and Growth Rates  YrYr
BUY 0 2 52-Wk High $67.83 FY EPS P/E EPSGr
- B Low $54.20 12/02 Act 4.80 125 2%
Broker . PriceChg-YTD 6% 12/03 Est 4.89 130 2%
Recommendations -YTD(Rel)  -11% 1204 Est 511 125 5%
9 Avg Dly Vol 893 000s |LastSYr 6%
Exp Return/Risk Next 3.5Yr (Est} 5%
6 impl Ret=YId+Gr 9% Other Key Measures 5-Year
4 Beta 0.12 Current Avg
PIE{12Mo) 130 128
1 Shareholder Data Rel P/IE 54%
0 Shares Out 183.6 MM |Net Margin 9% 9.0%
ST? BUY HOLD SELL SSETR institutions 64.11% ROE 13.4% 13.4%
o N ‘| insiders 0.70% _[LT Debticap _49% 41%
| 'EPS ($)| __FY End Data | QuaerEndData | “Projections | | FYEndData | _PRICE (3) |
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TIL-ELEC PWR Industry Comparables tmpl
PrChg. PIE ' EPSGr . Pricel - Price/ = Price/ : Ret/ Div Net - Debt!
ndustry # 193 YTD {12Mo) 5YrEst . Book  Sales | CF : P/E ' Yield Margin, ROE : GCap
PL GRP 6% 13.0 5% 1.8 1.2 6.7 : 067  38% . 90% ' 13% ' 49%
NDUSTRY AVG* 1136 | 5% 1.4 6.0 083 38% : 62% : 11%
&P 500 19% | 23.9 % 52 P 16% C1T%
* 103 [Companies in industry group.
Latest Splits: 02/01/85 2000  05/02/80  2.000 ExDiv. Date:  08/27/03
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Rec Price

$31.59

Zacks Company Report as of

10/31/03 Next EPS Report Date: 02/05/04
Industry: UTIL-ELEC PWR Type: Small Blend
te | Yield | Sales (12Mo) | 5Fs Gr | EPS Gr | Div Gr | Zacks Rank
4.3% $394 MM 8% 4% 1% Hold

-MGE Energy is a public utility hoiding company. s principal subsidiary,
customers in Dane County, Wisconsin (250 square miles) and purchases,
customers in seven south-central and western Wisconsin counties (1,375 square miles).

MGE, generates and distributes electricity to more than 128,000
transports and distributes natural gas to nearty 123,000
(Press Release)

Ave Broker Rec | #Up _ #0n_| [Price/Volume Data [EPS.P/E and Growth Rates YT
HOLD 0 0 52-Wk High $34.45 FY EPS P/E EPSGr
[ : Low $25.27 12/02 Act 1.69 15.8 4%
: Broker PriceChg-YTD 18% 1203 Est 192 165 14%
Recommendations -YTD(Rel} 1% 12/04 Est 202 158 5%
! Avg Dly Vol 18 000s Last5Yr T &%
Exp Returm/Risk * |Next 3-5Yr {Est)
impl Ret=YId+Gr Other Key Measures 5-Year
Beta 0.08 Current Avg
PIE{(12Mo) 196 15.1
Shareholider Data Rel P/E 82%
0o ,.0 9., 0 Shares Out 179 MM  [Net Margin 7% 8.5%
SIE BUY HOLD SELL SS;TL institutions 22.29% ROE 12.2% 10.8%
_ Ingiders LY Debt/iCap 44% 3%
EPS(3) | | FY End Data | [ Quarter End Data | [Projections | | FY End Data | [ PRICE ($} ||
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U TIL-ELEC PWR industry Comparables Impl
PrChg: PIE | EPSGr . Price/ ' Price/ ' Price/ - Ret/ Div Net Debt/
Industry # 193 YTD | (12Mo): 5YrEst ' Book : Sales : CF PIE ' Yield : Margin' ROE : Cap
GE ENERGY INC 18% @ 19.6 2.3 1.4 9.4 T 4.3% @ 7.3% @ 12% | 44%
EDUSTRY AVG* 1386 5% 1.4 60 063 38% @ 62% ' 11% °
&P 500 19% @ 23.9 7% 52 C1.6% 17%
* 103 [Companies in industry group.
Latest Splits: 02/21/96  1.500 01722192 ~1.500 Ex-Div. Date: 08/27/03
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Zacks Company Reportasof  10/31/03 Next EPS Report Date: 01/26/04

industry: UTIL-ELEC PWR Type: Large Blend
Rec Price | P/E Mkt Cap ivRate | Yield | Sales (12Mo) | S/ Gf | EPS Gr | Div Gr | Zacks Rank
$2980 | 151 | $21710MM | $140 | 47% | $11206MM | 1% | 1% [ 1% Hold

Southem Energy acquires, develops, builds, owns and operates power production and delivery facilities and provides a broad range of
energy-related services to utilities and industrial companies in selected countries around the world. Southern Energy businesses
include independent power projects, integrated utilities, a distribution company, and energy trading and marketing businesses outside the
southeastemn United States.

Ave Broker Rec_| #Up _ #Dn Price/Volume Data EPS P/E and Growth R Yrivr
HOLD 1] 0 52-Wk High $31.81 FY EPS P/E EPS Gr
: ! Low $25.17 12/02 Act 1.86 15.3 15%
Broker . | PriceChg-YTD 5% 12/03 Est 180 157 2%
Recommendations -YTD(Rel) -12% 12/04 Est 106 152 3%
Avg Dly Vol 1784 000s |Last5Yr T 1%
Exp Returm/Risk Next 3-5Yr (Est) 5%
Impl Ret=YId+Gr 9% Other Rey Measures 5-Year
Beta -0.26 Current Avg
P/E (12Mo) 151 15.1
Shareholder Da Rel P/E 63%
Shares Out 7285 MM |Net Margin  14% 11.5%
365 BUY HOLD SELL SSgLRL | |Institutions 36.87% ROE 16.0% 14.5%
L _ . |\nsiders 0.50% LT Debt/Cap 57% 56%
|EPS ($) | [ FYEndData | _ ' _ QuerterEndData | | Projections | | FY End Daté | | PRICE (S}
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TIL-ELEC PWR industry Comparables impl
PrChg. P/E ' EPSGr . Pricel ~ Price/ | Pricel | Ret/ . Div . Net | : Debt/
ndustry # 193 YTD :{12Mo} ' 5YrEst : Book . Sales | CF : P/E | Yield :Margin: ROE : Cap
OUTHN COMPANY 5% . 151 . 5% = 23 : 1.9 ' 85 {063 47% :13.5% . 16% © 57%
NDUSTRY AVG* L 136 5% 14 ' 60 ‘0683 38% @ 62% ' 11%
&P 500 19% ' 239 7% @ 52 : C1.6% - 17%
* 103 {Companies in industry group.
Latest Splits: 03/01/84  2.000 Ex-Div. Date:  10/30/03
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Zacks Company Report as of 10/31/03 Next EPS Report Date: 01/23/04
industry; UTIL-ELEC PWR Type: Large Value
Rec Price Div Rate [ Yield | Sales (12Mo) | Sls Gr [EPS Gr | DivGr | Zacks Rank

$36.37 2.9% $8860 MM 15% 3% -16%

Hold

Baltimore Gas and Electric Company consists primarily of generating, purchasing, and selling electricity and purchasing, transporting,

and selling natural gas.

Ave Broker Rec | #Up _ #0n | [Price/Volume Data EPS.P/E and Growth Rates  YriYr
HOLD 0 0 52-Wk High $37.62 FY EPS PIE EPSGr
— : = Low $23.65 12/02 Act 252 11.0 -3%
Broker | |PriceChg-YTD 31% 12/03 Est 277 131 10%
Recommendaﬂons -YTD{Rel) 9% 12/04 Est 301 121 9%
Avg Dly Vol 643000s |Lasts¥r 3%
Exp Return/Risk Next 3-5Yr (Est) 7%
! Impl Ret=Yld+Gr 9% Other Key Measures 5-Year
Beta 0.29 Current Avg
P/E(12Mo) 139 13.2
| Shareholder Data Rel P/E 58%
Shares Out 166.9 MM |Net Margin 3% 7.2%
: STR BUY “WoLD SELL  STR Institutions 64.65% ROE 11.5% 11.3%
| N SELL Insiders 100%  |LT Debt/Cap 56% 48%
3z : - e e ——
EPS ($ ; FYEndData | Quaner End Data Projections FY End Data PRICE (%
EPS | (8)! | FYEndData L Data_| ] e | LIYERD | E (8)
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] ! . o+ 40
11 ] RS S VR S T T 7 P P S
] ¢ -+ 35
230 — ! E""'""""'"""""""—-30
200 ] T S 25
150 r-20
] ! H -+ 15
11114 [ R Sk RLGR Rt e e
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77‘11 % SU RPR'SE:’RE\"SlON . | . | % EPS Surprises | 7 ~“"% Estimate Revisions - 4 Wks |

TIL-ELEC PWR Industry Comparables Impl

PrChg' PIE | EPSGr | Pricel ' Price! . Pricel : Ret/ . Div _ Net . Debt/
ndustry # 193 YTD |{12Mo) ' SYrEst : Book  Sales | CF : P/E  Yield :Margm ROE : Cap
ONSTELLATN EGY | 31% . 139 ' 7% . 18 | 07 ' 62 ' 067 T 29% @ 25%

1% ' 56%

NDUSTRY AVG* 136 1 5% . 14 . B0 063 38% 62%  11% |
&P 500 19% @ 239 7% @ 52 5 ! D 1.6% ¢ b17%
* 103 [Companies in indusiry group.
Latest Splits: 05/18/92 1500  08/30/85  2.000 Ex-Div. Date:  09/08/03
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Zacks Company Report as of

Rec Price
$21.20

10/31/03

Div Rate | Yield | Sales (12Mo) | Sis Gr | EPS Gr [ DivGr} Zacks Rank
6.0% $324 MM 7% | 8% | 0% Sell

02/05/04
Value

Next EPS Report Date:
Type: Small

industry: UTIL-ELEC PWR

The Empire District Electric Company is an operating public utility engaged in the generation, purchase, transmission, distribution and
sale of electricity in parts of Missouri, Kansas, Oklahoma and Arkansas. The Company also provides water service to several towns in

Missouri.

3
1
O:I: 10.10

Ave Broker Rec | #Up _ #Dn
HOLD 0 0
Broker
Recommendations

STR BUY HOLD SELL S8TR
BUY SELL

Price/Volume Data PEPﬁ,P/E and Growth Rates  YriYr
52-Wk High $22.44 FY EPS P/E EPSGr
Low $16.50 12/02 Act 124 147 82%
PriceChg-YTD 16% 12/03 Est 140 181  13%
-YTD{Rel) 2% 12/04 Est 144 147 3%
Avg Dly Vol 51 000s Last5Yr T 8%
Exp Return/Risk Next 3-5Yr (Est) 10%
Impl Ret=YId+Gr 16% [Other Key Measures 5-Year
Beta 0.06 Current Avg
P/E (12Mo) 164 18.6
Shareholder Data Rel P/E 69%
Shares Out 228MM  |Net Margin 9% B.3%
Institutions 26.72% ROE 8.8% 9.4%
tnsiders LT DebtiCap 55% 53%
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Zacks Company Reportas of  10/31/03 Next EPS Report Date: 02/10/04
tndustry: UTIL-ELEC PWR Type: Mid Value
Rec Price Mkt Cap | DivRate | Yield | Sales (12Mo) Sis Gr | EPS Gr| DivGr | Zacks Rank |
$28.28 $1138 MM 3.3% $1414 MM 6% 2% 3% Buy

PNM Resources is an energy holding company based in Albuquerque, New Mexico. Its principal subsidiary is Public Service Company
of New Mexico, which provides electric power and natural gas utility services to more than 1.3 million people in New Mexico. The
company also sells power on the wholesale market in the Westem us.

Ave Broker Rec | #Up _ #Dn | [Price/Volume Data |EPS.P/E and Growth Ra YriYr
HOLD 0 0 52-Wk High $29.46 FY EPS PIE EPS Gr
- Low $19.11 12102 Act 1.68 142 -B2%
Broker . PriceChg-YTD 19% 12/03 Est 197 14 .4 17%
Recommendations YTD(Rel) 1% 1204 Est 212 134 8%
Avg Diy Vol 257 000s |[LastSYyr -2%
Exp Retum/Risk Next 3-5Yr (Est) 5%
Impl Ret=Yid+Gr 8% Other Key Measures 5-Year
Beta 0.62 Current Avg
1 P/IE (12Mo) 146 9.9
hareholder D Rel PIE 61%
o , 0 , —0 Shares Out 402 MM  |Net Margin 7% 6.7%
335 BUY HOLD SELL gg& Institutions 86.52% ROE 7.6% 10.8%
i . |\nsiders LT DebtiCap 48% 50%
ﬂéﬁ(ﬁ) | TFYEndData | | QuarterEnd Data | [ Projections | |_FY EndData | | PRIGE (S} |
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TIL-ELEC PWR Industry Comparables Impl
PrChg' PIE - EPSGr . Pricel ' Price/ . Pricel . Ret/ . Div Net | i Debt/
ndustry # 193 YTD :(12Mo) ' 5YrEst | Book , Sales | CF : P/E ' Yield : Margin . ROE : Cap
NM RESQURCES 19% : 148 5% 1.0 0.8 6.1 057  33% . 66% - 8%  48%
NDUSTRY AVG* © 13.6 5% 14 6.0 063  38% 6.2% @ 11%
&P 500 19% . 239 % 52 P 1.6% | b 17%
* 103 Companies in indusiry group.
Latest Spiits: Ex-Div. Date: 10/30/03
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Next EPS Report Date: 01/21/04
Industry: UTIL-ELEC PWR Type: Large Value

Mkt Cap | DivRate | Yield | Sales (12Mo) | 518 Gr | EPS Gr| Div Gr | Zacks Rank
$10492 MM $8406 MM 32% 8% 3% Sell
CP & L Energy, Inc. is primarily engaged in the generation, transmission, distribution and sale of electricity in portions of North and

South Carolina and Florida and the transmission, distribution and saile of natural gas in portions of North Carolina. The company provides
these and other services through its business segments: electric, natural gas and other.

Zacks Company Report as of 10/31/03

Ave Broker Rec | #Up _ #Dn | [Price/Volume Data EPS.P/E and Growth Rates  YrYr
HOLD 0 0 52-Wk High $47.38 FY EPS P/E EPS Gr
Low $38.32 12/02 Act 3.81 114  15%
Broker PriceChg-YTD -1% 12/03 Est 35 121 7%
Recommendations -YTD{(Rel) AT% 12/04 Est 375 115 5%
14 Avg Dly Vol 787000s j{Last8Yr 8%
Exp Return/Risk Next 3-5Yr (Est) 4%
Impl Ret=Y1d+Gr 10% Other Key Measures 5-Year
Beta 0.114 Current Avg
4 P/E (12 Mo) 125 13.4
2 Shareholder Data Rel PIE 52%
0 0 Shares Out 2434 MM |Net Margin  10% 9.6%
gTs BUY HOLD SELL STR Institutions 54.60% ROE 11.6% 13.2%
777777 v SELL | | Insiders 0.70% _ [LT DebtiCap 58% 53%
|‘EPS,(,$,) ‘ [,,,fiEndjétf_ | Quarter End Data _‘ | Projections ] | FY End Data ! : PRICE ($} ‘
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UTIL-ELEC PWR industry Comparables Impl
PrChg: P/E | EPSGr Pricel | Price/ | Price/ | Ret/ | Div ' Net | | Debt/
Industry # 193 | YTD '(12Mo): 5YrEst Book : Sales | CF | P/E @ Yield 'Margin. ROE | Cap
PROGRESS ENERGY | 1% | 125 | 4% | 14 . 12 . 53 | 077 . 52%  06% | 19%  58%
NDUSTRY AVG* ;136 1 5% | 14 ¢ 6.0 063 38%  62% @ 11% |
&P 500 19% © 239 ¢ 7% @ 52 i ! ©1.6% - L 1T%
* 103 Companies in industry group.
Latest Splits: 02/01/93  2.000 Ex-Div. Date; 10/08/03
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eement glao allows PNM. to recover -

market-bised tion. reven

agr

$4.4 million in costs previously approved
by the commission but not yet collected.
These costs will be recovered over three
years. If the regulators approve the ar-
rangement, which we consider likely, the
order will take effect in November,

The wholesale power marketing busi-
ness is performing well. Last year
PNM completed two merchant plants with

7 & combined. capacity of 2156 megawatts:,

{mw} in southern New Mexico. These units
have good prospects because transmission
resirpints make importmg power into the
area difficelt. Too, the company recently
began operating three combustion turbines

3 meurfm to undergroun
mining vnll baost profits. Other pluses in-
clude a reduced cimymll and expected gains
on wholesale and retail energy sales. Over-
all, we estimate an 18% rise in 2003 earn-
ings, to $1.90 a share. The gas rate agree-
ment should help Lift earnings next year
For now, the stock is untimely.

The yield is a cut belnw the group
average. Bul a low payoul ratic and
steady éRmings gains to 2006-2008 sug-
gest ahwe—average dnndend growth over
the same timeframe. At the stock’s recent
price, we rate PNM an average utility in-

vestment.,
Arthur H. Medaiw August 15, 2003
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Investors pore through vast amounts of information-raw data and ratios showing h
items relate to one another-to arrive at investment decisions. Virtually all of this
information relates to events that have happened in the past in connection with the
company and its stock. Yet you buy stock based on expectations you have regardin
will occur in the future; specifically, how much profit the campany will earn in the fi
The investor's dilemma is that the one thing they truly need to know, future earnin
cannot be known at the time an investment decision is made. So investors study hi
data to understand the dynamics that have affected the stock to date and to develt
reasonable assumptions about the futyure.
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Earnings Per Share Estimates
Dituted EPS

#of Mean High Low Std.
Ests. Est. Est. Est. Dev.

Quarter Ending 06/99 12 0.38 0.38 0.37 0.01
Quarter Ending 09/99 12 0.38 0.4G 0.37 0.01
Year Ending 12/99 23 1.41 1.45 1.39 0.02
Year Ending 12/00 16 1.58 1.61 1,52 0.02
LT Growth Rate 18 1358 2270 10.00 2.98

Muitex collects the predictions made by professional stock analysts and presents th
the Earnings Estimates Table. This table, updated daily, provides EPS estimates fro
experts for the current and forthcoming quarters and for this year and the next. Fo
context, the high, low, and mean estimates are shown, as well as the standard dev
and the projected P/E ratio.

Related Information

» Go back to EPS Estimates for
CIN
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We are pleased to announce that a new First Call Earnings Center has been launched on
ThomsonFN. All the quality First Call data you've come to expect from Thomson, plus new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Call Earnings Center !

If you have any questions about your existing Thomson Investors Network account, please
contact Customer Service at 888-605-3431.
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First Call Consensus Estimate Snapshot

CINERGY CORP. (CIN) Last
Industry: Electric Updated: 25-SEP-2003
Current Period Mean EPS # of Brokers Report Date Year Ago EPS
Sept/2003 Q 0.76 6 23-Oct-2003 0.79
Dec/2003 FY 2.64 is5 NA 2.68

P/E Ratio: 13.6
Consensus Recommendation: 2.6
Consensus Future 5-yr Growth Rate: 4.0%
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We are pleased to announce that a new First Call Earnings Center has been launched on
ThomsonFN. All the quality First Call data you've come to expect from Thomson, pius new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Call Earnings Center !

If you have any questions about your existing Thomson investors Network account, please
contact Customer Service at 888-605-3431.

For Ticker Symbol... -.Show Me
[pTE | First Call Snapshot _|

First Call Consensus Estimate Snapshot

DTE ENERGY CO (DTE) Last .
Industry: Electric Updated: 25-SEP-2003
Current Period Mean EPS # of Brokers Report Date Year Ago EPS
Sept/2003 0.90 1 28-Oct-2003 0.96

(week of)
Dec/2003 FY 3.24 9 NA 3.83

P/E Ratio: 11.1
Consensus Recommendation:; 2.9
Consensus Future 5-yr Growth Rate: 5.5%

THOMSON FINANCLAL
Powered by - - -
SOLUTIONS
s Financial Data provided by Media General Financial Services
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We are pleased to announce that a new First Call Earnings Center has been launched on
ThomsonFN. All the quality First Cali data you've come to expect from Thomson, plus new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Call Earnings Center |

If you have any questions about your existing Thomson Investors Network account, please
contact Customer Service at 888-605-3431.

For Ticker Symbol... ..Show Me
[FPL | First Call Snapshot _]

First Call Consensus Estimate Snapshot

FPL GROUP (FPL) Last
Industry: Electric Updated: 25-SEP-2003
Current Period Mean EPS # of Brokers Report Date Year Ago EPS
Sept/2003 Q 1.83 8 23-0ct-2003 1.79
Dec/2003 FY 4.88 19 NA 4.80

P/E Ratio: 12.6
Consensus Recommendation: 2.3
Consensus Future 5-yr Growth Rate: 5.0%
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We are pleased to announce that a new First Call Earnings Center has been launched on
ThomsonFN. All the quality First Call data you've come to expect from Thomson, plus new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Cali Earnings Center |

If you have any questions about your existing Thomson Investors Network account, please
contact Customer Service at 888-605-3431.

For Ticker Symbol... .Show Me
[so | First Call Snapshotj

First Call Consensus Estimate Snapshot

SOUTHERN CO. (S0) Last

Industry: Electric Updated: 25-SEP-2003
Current Period Mean EPS # of Brokers Report Date Year Ago EPS
Sept/2003 Q 0.77 8 20-Oct-2003 0.84
{week of)
Dec/2003 FY 1.85 20 NA 1.86

P/E Ratio: 15.5
Consensus Recommendation: 3.2
Consensus Future 5-yr Growth Rate: 5.0%
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We are pleased to announce that a new First Call Earnings Center has been launched on
ThomsonFN. All the quality First Call data you've come to expect from Thomson, plus new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Call Earnings Center !

If you have any questions about your existing Thomson Investors Network account, please
contact Customer Service at 888-605-3431.

For Ticker Symbol... -..Show Me
= | First Call Snapshot _]

First Call Consensus Estimate Snapshot

CONSTELLATION ENERGY GROUP (CEG) Last

Industry: Electric Updated: 23-SEP-2003
Current Period Mean EPS # of Brokers Report Date Year Ago EPS
Sept/2003 Q 1.15 6 31-Oct-2003 1.07
(week of)
Dec/2003 FY 2.75 14 NA 2.52

P/E Ratio: 13.0
Consensus Recommendation: 2.6
Consensus Future 5-yr Growth Rate: 6.0%
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We are pleased to announce that a new First Call Earnings Center has been launched on
ThomsonFN. All the quality First Call data you've come to expect from Thomson, plus new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Cali Earnings Center |

If you have any questions about your existing Thomson Investors Network account, please
contact Customer Service at 888-605-3431.

For Ticker Symbol... -..Show Me
[EDE | First Call Snapshot_]

First Call Consensus Estimate Spapshot

EMPIRE DISTRICT ELECTRIC CO. (EDE) Last 25-SEP-2003
Industry: Electric Updated:
Current Period Mean EPS # of Brokers Report Date Year Ago FPS
Sept/2003 Q 0.89 3 21-Oct-2003 0.82
(week of)
Dec/2003 FY 1.47 4 NA .19
P/E Ratio: 14.9

Consensus Recommendation: 2.7
Consensus Future 5-yr Growth Rate: 3.0%
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We are pleased to announce that a new First Call Earnings Center has been launched on
ThomsonFN. All the quality First Call data you've come to expect from Thomson, plus new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Call Earnings Center !

If you have any questions about your existing Thomson Investors Network account, please
contact Customer Service at 888-605-3431.

For Ticker Symbol... -..Show Me
[PNM | First Call Snapshot _]

First Call Consensus Estimate Snapshot

PNM RESOURCES INC (PNM) Last QDL
Industry: Electric Updated: 25-SEP-2003
Current Period Mean EPS # of Brokers Report Date Year Ago EPS
Sept/2003 Q Q.65 1 29-Oct-2003 0.59

(week of)
Dec/2003 FY 1.97 4 NA 1.81

P/E Ratio: 14.2
Consensus Recommendation: 3.0
Consensus Future 5-yr Growth Rate: 5.0%
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We are pleased to announce that a new First Cail Earnings Center has been launched on
ThomsonFN. All the quality First Call data you've come to expect from Thomson, plus new data
not previously available, and it's all free! We look forward to seeing you at the ThomsonFN First
Call Earnings Center |

If you have any questions about your existing Thomson Investors Network account, please
contact Customer Service at 888-605-3431.

For Ticker Symbol... ...Show Me
[PGN | First Call Snapshot __]

First Call Consensus Estimate Snapshot

PROGRESS ENERGY INC. (PGN) Last _QED.
Industry: Electric Updated: 25-SEP-2003
Current Period Mean EPS # of Brokers Report Date Year Ago EPS
Sept/2003 Q 1.45 4 20-Oct-2003 1.53

(week of)
Dec/2003 FY 3.64 16 NA 3.81

P/E Ratio: 12.1
Consensus Recommendation: 2.6
Consensus Future 5-yr Growth Rate: 4.0%

THOMSON FINANCIAL

Powared by

SOLUTIONS

Financial Data provided by Media General Financial Services

Help | Site Map | My Account | Advertiser Info | Partner Program | Privacy Statement

© Copyright 2001 Thomson Financial
Thomson Investors Network is a product of Thomson Financial Interactive, a Thomson Financial company.

http://www.thomsoninvest.net/cgi-bin/fc_disp2ticker~PGN&ChartS.._. ’,D‘«tm ‘W, wt 34 11/5/03 8:30 PM
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

17. Explain how the closing stock prices shown on Schedules 36 and 37 are “adjusted.”

Answer;

The closing stock prices are adjusted for stock splits and stock dividends, so that it is a consistent
series. For example suppose XYZ Company’s stock had a 2 for 1 stock split effective June 15.
On June 15 there would be twice as many shares outstanding. Assume that the prices on June 13,
14, 15, and 16 were $30.50, $30.80, $15.60, and $15.90 on those dates. The adjustment for June
13 would be $30.50/2; for June 14 it would be $30.80/2; on June 15 and 16 there would be no
adjustment. The adjusted data series would be $15.25, $15.40, $15.60, and $15.90.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

18.  Inreference to Schedules 39-40, provide a computer disc showing all data and
calculations underlying the calculation of internal rate of return. (All formulas should be
reflected on this computer disc, including those for the calculation of the present value of the
perpetuity and the calculation of the internal rate of return.)

Answer:

Enclosed is a computer disc showing the calculation for Schedule 39 and Schedule 40. The
iterations for determining K were done by hand.






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commeonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

19.  Inreference to Schedule 43, provide the relevant pages from each source used in deriving
the forecasts and projections in items 2-7 on that schedule.

Answer:

The requested source documents are attached.



FRB: H.15--Selected interested Rates, Web... -

H.15 DAILY UPDATE: WEB RELEASE ONLY For immediate release
SELECTED INTEREST RATES October 31, 2003

vields in percent per annum

2003 2003 2003 2003

Oct Cct Oct Oct
Instruments 27 28 29 30
Federal funds (effective) 1 2 3 1.03 0.98 .97 1.02
Commercial paper 3 4 5 6
Nonfinancial
l-month 1.02 1.02 1.03 1.0z
2-month 1.03 1.02 1.03 1.02
3-month 1.09 1.08 1.05 1.0%
Financial
1-month 1.G3 1.03 1.03 1.03
2-month 1.05 1.03 1.04 1.04
3-month 1.06 1.07 1.06 1.07
cDhs (secondary market) 3 7
1-month 1.05 1.06 1.06 1.06
3-month 1.10 1.11 1.16 1.10
6-month 1.15 1.17 1.14 1.15
Eurcdollar deposits {London) 3 8
1-month 1.05 1.08 1.04 1.05
3-month 1.09 1.1¢C 1.10 1.10¢
6-month 1.14 1.15 1.13 1.15
Bank prime loan 2 3 9 4.00 4.00 4.00 4.00
Discount window primary credit 2 10 2.00 2.00 2.00 2.00C
U.S. government securities
Treasury bills {secondary market) 3 4
4-week 0.93 .96 0.96 .95
3-month 0.96¢ 0.94 0.94 0.94
6-month 1.03 1.01 1.02 1.02
Treasury constant maturities 11
1-month 0.95 0.98 0.98 0.97
3-month 0.98 0.96 0.96 0.96
6-month 1.05 1.03 1.04 1.04
l~year 1.31 1.25 1.29 1.32
2-year 1.83 1.71 1.79 1.86
3-year 2.35 2.23 2.32 2.39
h-year 3.21 3.11 3.20 3.29
7-year 3.75 3.67 3.76 3.83
10-year 4.30 4.23 4.31 4.36 &
20-year 5.19 5.14 5.21 -
Treasury long-term average
(25 years and above) 12 13 5.23 5.19 5.25 5.28
Interest rate swaps 14
l-year 1.48 1.50 1.44 1.49
2-year 2.15 2.22 2.10 2.21
3-year 2.75 2.81 2.70 2.82
4-year 3.22 3.27 3.17 3.32
5-year 3.60 3.65 3.56 3.72
T-year 4.16 4.19 4.12 4.27
10-year 4.68 4.70 4.66 4.79
30-year 5.42 5.43 5.42 5,52
Corporate bonds
Moody's seasoned
Raa 15 5.68 5.63 5.70 5.74
Baa 6.69 6.64 6.70 6.72
State & local bonds 16 4.88

Conventional mortgages 17

http:/fwww.federalreserve. ov/releasesth 1 5/update/ 14/3/03 4:10 PM
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APPENDIX

C

CBO's Economic Projections
for 2003 Through 2013

Year-by-year economic projections for 2003 through 2013 are shown in the accompanying tables
(by calendar year in Table C-1 and by fiscal year in Table C-2). The Congressional Budget Office
did not try to explicitly incorporate cyclical recessions and recoveries into its projections for years
after 2004. instead, the projected values shown here for 2005 through 2013 refiect CBO's
assessment of average values for that period--which take into account potential ups and downs in
the business cycle.

Tahle C-1.

CBO's Year-by-Year Forecast and Projections for Calendar Years 2003 Through 2013

Forecast Projected
Actyal
2002 2003 2004 2005 2008 2007 2008 2009 2010 2011 2012 2013

Neminal GDP (Billions of

dollars) 10,446 10,836 11,406 12,025 12,706 13,391 14,098 14,823 15,550 18,312 17,105 17.843

Nominat GDP

{Percentage change} 36 3.7 53 54 57 54 53 5.1 50 48 49 49

Real GDP {Percentage

change) 2.4 22 38 3.5 33 32 30 29 27 26 28 26

GDP Price Index

(Percentage change) 1.1 1.5 1.4 18 2.1 21 22 2.2 22 22 22 22

Consemer Price Index®

{Perceniage change) 16 23 1.9 24 25 25 25 25 25 25 2.5 25

Emptoyment Cost Index®

{Percentage change) 3.3 3.0 32 3.2 3.2 3.3 34 3.4 34 34 34 3.4

Unemployment Rate

(Percent)} 58 6.2 5.2 57 54 5.3 52 52 52 52 5.2 52

Three-Month Treasury

Bill Rate (Percent} 1.8 1.0 1.7 L:iz 4.0 47 4.9 J 4.9 49 4.9 4.9 4.9

Ten-Year Treasury MNote

Rate (Percent) 48 40 46 L‘is 58 58 58 E 8 58 5.8 58 58

. N <

http://www.cbo.gov/showdoc.cfm?index=4493& sequence=6 -g( < -7 5!‘ S 8/27/03 2:49 PM
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Budget of the United States Government. F. Page 6 of §

Tabie 4. ECONOMIC ASSUMPTIONS 1
(Calendar years; dollar amounts in billions)

T YA AR R A TR e AT T 2 PRt 5 A S

Projections
2002
Actual
2003 2004 2005 2006 2007 2008
Gross Domestic Product (GDP):
Levels, dollar amounts in bitlions:
Current doliars 10,446 10,863 11,405 11972 12,563 1 3,183 13,837
Real, chained (1996) dollars 0440 9661 10018 10,378 10733 M 079 11,427
Chained price index (1996 = 100), 1107 1124 1138 1183 117.0 1190 1210
annual average
Percent change, fourth quarter over
fourth quarter:
Current dollars 4.3 4.4 51 49 49 5.0 4.9
Real, chained (1996) dollars 2.9 28 3.7 35 33 3.2 31
Chained price index (1996 = 100} 13 1.5 1.3 1.4 1.6 1.7 1.8
Percent change, year gver year.
Current dollars 36 4.0 5.0 50 49 49 5.0
Real, chained (1996) doliars 24 23 37 36 34 32 31
Chained price index {1996 = 100) 1.1 1.6 1.2 1.3 1.5 1.7 18
Incomes, billions of current dollars:
Corporate profits before tax 665 708 671 1,151 1142 1,135 1,154
Wages and salaries 5004 5162 5438 5740 6,060 6373 6,689
Other taxable income 2 2411 2479 2615 2662 2706 2767 2851
Consumer Price Index (all urban): 3
Level (1982-84 = 100), annual 179.9 1840 1870 1504 1942 1986 2031
average
Percent change, fourth quarter over 22 19 18 1.9 2.1 2.3 2.3
fourth quarter
Percent change, year over year 16 23 1.7 1.8 2.0 22 23
Unemployment rate, civilian, percent:
Fourth quarter level 59 58 55 53 52 51 5.1
Annual average 58 59 56 54 52 51 5.1
Federal pay raises, January, percent:
Military 4 69 47 4 NA NA NA NA
Civilian 46 41 5 NA NA NA NA
Interest rates, percent: Avq
91-day Treasury bills 6 16 1.2 2.0 2.8 36 42 4.3

The economic assumptions for the Mid-Session Review, summarized in Table 4, differ from those used in
the Administration's 2004 Budget in that they incorporate the fiscal, monetary, and economic developments
discussed above.

During the second half of this year and into 2004 and 2005 growth is now projected to be somewhat

stronger than anticipated in the February Budget, while inflation and interest rates are now projected to be
lower. The unemployment rate is slightly higher in the near term, reflecting the higher current level.

hitp://www.whitehouse.goviomb/budget/fy2004/assum ptions.htmi 8/27/03 3:40 PM
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ALGLST 29, 2003 VALUE LINE SELECTION & OFPINION PAGE

Value Line Forecast for the U.S. Economy

ACTUAL ESTIMATED
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

GROSS DOMESTIC PRODUCT AND TS COMPONENTS
(1996 CHAIN WEIGHTED $) BILLIONS OF DOLLARS

Final Sales 8432 8794 9121 9258 9424 9650 9996 10345 10708 11082
Total Consumption 5684 5965 6224 6377 6576 6760 7037 7269 7516 7779
Nonresidential Fixed Invesiment 1136 1228 1324 1255 1183 1202 1297 1414 1534 1657
Construction 262 259 276 7 226 213 219 241 260 278
Equipment & Software 875 976 1056 988 97 1009 1098 1197 1304 1409
Residential Fixed investment 345 368 372 374 388 408 412 416 425 437
Exports 1002 1036 1137 1076 1059 1063 1144 1269 1393 1506
imports 1224 1357 1536 1492 1547 1608 1728 1851 1962 2070
Federal Government 525 538 544 571 613 656 678 691 700 m
State & Local Governments 958 1002 1037 1069 1100 1100 1101 1118 1143 1163
Gross Domestic Product 8782 9274 9825 10082 10446 10855 11425 12083 12801 13573
Real GDP (1996 Chain Weighted §) 8509 8859 9t91 9215 9440 96671 10020 103% 10785 11185
PRICES AND WAGES-ANNUAL RATES OF CHANGE
GDP Deflator 1.2 1.4 21 24 1.1 1.6 1.9 20 21 2.2
CPI-All Urban Consumers 1.5 2.2 34 2.8 16 19 2.0 2.1 23 25
PPI-Finished Goods 0.9 1.8 7 20 -1.3 24 1.2 1.5 18 20
Employment Cost Index—Total Comp. s 32 46 4.1 38 18 h ¥4 3.1 32 32
Productivity | 2.6 24 29 1.1 48 3.5 2.5 2.5 2.5 25
PRODUCTION AND OTHER KEY MEASURES
tndustrial Prod. (% Change) 6.5 49 5.0 4.1 -1 14 58 6.0 40 3.0
Faclory Operating Rate (%) 819 81.4 1.4 75.6 737 735 76.5 78.0 79.0 80.0
Nonfarm inven. Chg. (1996 Chain Weighted $) 75.0 64.2 67.2 632 41 13.0 54.8 60.0 £5.0 50.0
Housing Starts (Mill. Units} 1.62 1.65 1.57 1.60 1.7 .77 165 1.65 1.67 1.70
Total Light Vehicle Sales (Mill, Units) 15.5 169 174 171 16.8 16.4 17.0 12.5 17.7 17.8
Unit Car Sales (Mill, Units) 8.1 8.7 8.9 B.4 8.1 7.6 7.8 1.9 8.0 8.0
National Unemployment Rate (%) 45 4.2 4.0 4.8 5.8 6.1 6.0 57 56 5.5
Federal Budget Surplus (Unified. FY, $Billt 69.2 1244 2364 127.3 -1578 -380.0 -400.0 -400.0 -300.0 -225.0
Price of OH {$Bbl., U.5. Refiners’ Costh 12.58 17.42 J8.21 2295 2400 2800 2500 2500 2400 24.00
MONEY AND INTEREST RATES
3-Month Treasury Bill Rate (%} 4.8 4.6 5.8 34 1.6 1.1 15 2.0 23 2.5
federal Funds Rate {%) 5.4 5.0 6.2 39 .7 1.1 14 20 2.5 30
10-Year Treasury Note Rate (%) 53 5.6 6.0 30 4ah 40 4.6 52 53 5.5
30-Year Treasury Bond Rate (%) 56 5.9 5.9 5.5 5.4 5.1 56 6.0 6.2 6.3
A4A Corporate Bond Rate (%} 6.5 7.0 76 7.1 6.5 59 6.3 6.5 6.6 6.8
Prime Rate (Yol 8.4 8.0 9.2 6.9 4.7 4.1 4.4 5.0 55 6.0
INCOMES
Personal Income (% Change! 7.0 4.9 8.0 33 2.8 43 53 52 53 55
Real Disp. Inc. {% Change) 5.4 26 4.8 1.8 43 4.6 38 2.5 2.7 3.0
Personal Savings Rate (%) 48 26 2.8 23 37 4.1 45 kX1 35 3.0
Pretax Corposale Profits ($Bitk 7211 762.0 782.0 670.0 665.0 7480 829.0 929.0 10220 11030
Aftertax Corporate Profits ($8ill} 4823 5140 5730 4710 4520 4950 5470 613.0 6740 7280
Yr-to-Yr % Change -130 6.6 1.7 100 -4.0 9.5 16.5 120 10.0 8.0

COMPOSITION OF REAL GDP-ANNUAL RATES OF CHANGE

Ciross Domestic Product 4.3 4.1 18 0.3 24 2.3 37 k) 38 38
Final Sales 4.2 43 7 15 133 Z4 3.6 15 35 35
Toial Consumption 4.8 4.9 43 25 31 2.8 4.1 3.3 34 35
Nonresidential Fixed Investment 12.5 8.1 7. 5.2 5.7 1.6 7.9 9.0 85 8.0
Construction 6.8 13 6.5 1.7 -i6d4 -5.9 2.7 10.0 8.0 7.0
[ quipment & Softwase 14.6 1.5 - 8.2 -4 AT 39 B.2 4.0 9.0 8.0
Resaddential Fised v estment &0 tr.5 1.1 Sl 3o 5.4 0.8 1.0 2.0 3.0
Laports 21 14 Ho ] St 04 7.6 10.9 9.8 8.1
el 11.8 PR 152 Sry P 4.0 7.2 7.3 6.0 55
Focoral Lovernmen DA U 12 4k T 6.9 3.4 2.0 1.3 1.5
stabes b Loeal Cwoveranents 3.4 4.6 3 i1 o 0.0 0.1 1.5 2.3 1.7

¢ 2003, Valge Line Publishing Ine Al rghts reserved Factua malera: & Inared Iom Soulces Deleved 16 b6 TBhatE And 1§ provised wihout wastanhes of atm ar " ~E FUBLISHER .
15 NOT RESPONSIBLE FOR ANY ERRORS DR DMISSIONS HEREIN ™ne -Lokcabion  SINClly for SUDSCHDArs Owll non-Commarcial, wieinal use No part o' ¢ 1BpIOGICED To substribe ¢all 1-800-833-0046.

resrin STofed Of transmilled in any pnnted electond Of olhes tx T X7 used for generaling of markeling any PHntec of BRCITOMIC publicalior &7 2¢O proaust
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StraightTalk - Economics - The Conference... Page | of |

] » A0l ws press  Lemianl us
Peer Conrr R vl Bosan

o

Home [ Conterences | Councils [ Publications [§  Worldwide " Membership

Search! @AﬂvanoedSearch
v bhers fogin StralghtTalk o
Economics Description of the latest issue - September 200!

Egonomic Indicators Global Growth

Economic_Research

# Recovery is under way, with a likely 18-24 month life span
* Emerging markets will outpace advanced economies—but

financial risks persist
® Latin America still lags rest of emerging markets

Consumer Research
Economic Outlook
StraightTalk

Briefing i * Costs and capacity control are job number one for global
Webhcasts Gail Fosler business—still!

" Chief Economist
Economic Software

About the Program StraightTalk is a monthly publication from the Chief Economist of The Conference Board.
Contact Us provides economic research, cbjective analysis, and forecasts to help new economy busine
executives assess economic conditions impacting their markets. Download a sample
Issue (203 KB

Reiated Pericdicais A one-year subscription {10 issues) is $395.00 ($195.00 for Associates).
Consumer W osuasorine
Confidence Survey
Business Cycle The U.S. Economic Forecast*
indicators October 2003
2003 2004 2002 2003 2004
QY MQ MQ 1Q HQ EQ ANNUAL ANNUAL  ANNUAL
Real GDP 33 48 51 52 37 40 24 27 4.4
CPlinflation 06 22 19 20 20 25 16 23 2.0
Real Consumer Spending 38 66 36 46 37 35 31 32 4.2
Unemployment Rate (%) 62 63 62 61 60 60 58 6.1 8.0
90 Day T-Bills (%) 104 088 083 098 123 148 1.61 0.68 1.42
10 Yr Treas Bonds (%) 362 4.35 435 480 500 500 4.61 4.06 498

*** Current $ Level With VA & CCA

*Seasonally adiusted, annual rates except where noted.
Source: The Conference Board
home / about us / membership / press / contact us / help / site map
Copyright®2003 - The Conference Board Inc. All rights reserved.

The Conference Board torch and logo are registered trademarks of The Conference Board Inc.
terms of use  privacy policy

http://www.conference-board.org/economics/stalk.cfm#forecast 11/3/03 12:08 PM
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I/B/E/S: EARNINGS ESTIMATES

—————— EPS EST'S------ # OF CHG IN MEAN{$):
-~PERIOD- MEAN HIGH LOW ESTS 1MONTH 3IMONTH
FY 12/03 3.24 3.64 3.05 S -0.17 -0.56
FY 12704 3.62 4,12 3.20 10 -0.13 -0.26
QTR 09/03 .90 0.90 0.90 1 0.00 0.43
QTR 12/03 1.20 1.20 1.20 1 .00 0.20

EARNINGS PER SHARE ANNUAL GROWTH RATES

LAST 5 YEARS 4.2% FY03/02 -15.4% QTR 0%/03 -6.2%
NEXT 5 YEARS 5.2% FY04/03 11.8% QTR 12/03 -0.8%
DTE DTE ENERGY ESTD F/Y EPS:
INDUSTRY CODE: ELECUT PRICE 12/03 12/04 YIELD
ELECTRICAL UTILITIES 34.75 3.24 3.62 5.9%
FY12/02 EPS: 3.83 DIVIDEND: 2.06 YIELD: 5.9%
FY12/03 P/E: 10.7 P/E REL S&P: 0.50 P/E REL IND: 0.81
FY12/04 P/E: 9.6 P/F REL S&P: 0.52 P/E REL IND: 0.76
~-——FCST EPS GRWTH---- ———RELATIVE----
S&P DTE DTE
DTE IND 500 TO IND TO S&P
FY03 V8 FYO02 -15.4% 3. 6% 16.1% -432 -96
FYO4 VS FYO03 11.8% 5.1% 12.6% 231 93
NEXT 5 YEARS 5.2% 5.1% 12.2% 101 42
LAST 5 YEARS 4.2% 6.3% Mk 82 34
P/E FY 2002 10.7 13.2 21.4 81 590
P/E FY 2003 9.6 12.7 18.4 76 52

DISTRIBUTICN OF EPS ESTS. AS OF 08/29/03

DTE EPS FY 12/02 5 3.83
Fy 12/03 - S ESTS3 FY 12/04 - 10 ESTS
MEAN EPS § 3.24 MEAN EPS § 3.62
L L
L L XLX XN X LLL L X¥ N X X
Frm——m i fmmmm 4+ A —mm—— fomm e o +
$3.00 3.25 3.50 3.3.00 3.50 4,00 4.50

¥=EST R/L=RAISED/LOWERED PAST MO. N=NEW PAST MOQ. *=9+ ESTS

Taam 1A et 7



Zacks Company Reportas of  10/31/03 Next EPS Report Date: 0111504
P tndustry. UTIL-ELEC PWR Type: Large Biend
Rec Price Sales (12Mo) | 5ls Gr | EPS Gr | DivGr | Zacks Rank
$36.31 51% $6725 MM 5% 5% 0% Hold

Cinergy Corp. is one of the nation's leading diversified energy companies. Cinergy owns or operates electrical and heat plant generators
that are either operationa! or under development domestically and internationally. It also has electric and gas transmission lines in the
U.S. and abroad. Cinergy Solutions focuses on cogeneration, energy services and utility outsourcing for large industrials, municipalities,
universities and other large enemgy consumers. Its customers include BP Amoco, Kodak and General Motors. {Company Press Release)

Ave Broker Rec | #Up _ #0n | |Price/Volume Data |EPS.P/E and G Ra Yrivr
HOLD 0 2 52-Wk High $38.58 FY EPS P/E EPSGr
s Low $29.36 12102 Act 268 128 -3%
Broker PriceChg-YTD 8% 12103 Est 251 139 3%
Recommendations -YTD(Rel) -10% 12/04 Est 276 132 6%
- Avg Dly Vol 710 000s | Last 5Yr 5%
: - | Exp Return/Risk Next 3-5Yr {Est) 4%
. Impt Ret=YId+Gr 9% Other Key Measures 5-Year
' | Beta -0.04 Current Avg
P/E (12Mo) 133 12.4
2 2 1 Shareholder Data Rel P/E 56%
o A ; 2 Shares Qut 1775 MM |Net Margin 7% 5.4%
SL’: BUY HOLD SELL ssgfl_ Institutions 67.68%  |ROE 13.2% 14.3%
Rl N Insiders 1.98% LT DebtICap 53% 53%
EPS(§)  FYEndData " QuarterEndDats “ropectons . FYEndDats | | PRICE (81
a0 ) b : e P o - DRRlalL
3.00 : w‘"’w ngj:‘gsm _________ U - 35
250 4 30
3 L 25
2.00
] - 20
1.50 1
1 1 .15
1.00 - :
] - 10
050 Jomommonni e :
0.00 1 —
% SURPRISE/REVISION
20
T et i Sl
10 b -
5 ----------------------------- -
_______________________ a . ) l
5
a

- [x] b} [\ [v] (o] 2] [fy) P~
Industry Comparables Impl
PrChg PIE EPSGr  Pricel  Pricel Pricel Ret/ Div Net Debt/
YTD (12Mo) SYrEst Book  Sales CF PIE  Yield Margin ROE Cap
8% 133 4% 1.8 1.0 70 067 51% - 69% 13% 53%
1386 5% 1.4 60 063 38% 62% 1M%
19%  23.9 7% 5.2 1.6% | 17%
Companies in industry group. _,_
Latest Spfits: 12/03/62  1.500 Ex-Div. Date:  10/16/03

(/’4;*,,51‘1) + 7

Zacks Investment Research
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Tnitial Requests for Information

20. In reference to Schedules 44-49:

a. Provide a computer disc with all data and calculational formulas underlying these
schedules.

b. Explain why Dr. Weaver ended the analysis in 2001, rather than going through
2002.

C. Explain why Dr. Weaver used only nine holding periods, while in past testimonies
he has used ten.

d. Is it Dr. Weaver’s opinion that investors would give the same weight to a return

achieved, for example, between 1994-1995 compared with a return achieved in 2000-20017
Explain the response.

e. Provide a copy of the Standard and Poor’s Stock Reports dated November 30,
2002 for each company.

f Provide a copy of the most recent Standard & Poor’s Stock Reports for each
company.

g Provide a copy of the source from which the yields on Treasury securities were
taken.
Answer:
a. enclosed

b. See testimony, page 43, line 22 through page 44, line 9.

C. The “Business Cycle Dating Committee” of the National Bureau of Economic Research
“determined that a trough in business activity occurred in the U.S. economy in November 2001.
The trough marks the end of the recession than began in March 2001 and the beginning of an
expansion” (NBER Report released July 2003). 1992 marked the beginning of an expansion that
ran to the recession that began in March 2001. This period represents a complete business cycle.
If 1992 had been included, a complete cycle plus a year containing an expansion would be
represented. The data would be biased upward.

d. No. Stock market performance is a leading economic indicator. Investors react to their
expectations rather than historical results. This a major reason why a complete business should
be included in historical data analysis. The period 1994-1995 represents a period of economic
expansion that would have been anticipated prior to it occurring. Likewise, the period 2000-
2001 ended with a March 2001 through November 2001 recession. Investor expectations would
perhaps foreseen both events but the amount of lead time in foreseeing the expansion and
recession may differ causing the two period to be incomparable.
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e Attached.
f Attached.

g Attached
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Page 1 of 2

Rate

Rale of interest in money and capital markets

Federal Reserve System

Long-term or capital market

Government securities

Federal

Constant maturity

One-year

Not seascnally adjusted

Twelve months ending December

YIELDS ON TREASURY SECURITIES AT CONSTANT, FIXED MATURITY ARE
CONSTRUCTED BY THE TREASURY DEPARTMENT, BASED ON THE MOST
ACTIVELY TRADED MARKETABLE TREASURY SECURITIES. YIELDS ON
THESE TSSUES ARE BASED ON COMPOSITE QUOTES REPORTED BY U.S.
GOVERNMENT SECURITIES DEALERS TO THE FEDERAL RESERVE BANK OF
NEW YORK. TO CBTAIN THE CONSTANT MATURITY YIELDS, PERSONNEL AT
TREASURY CONSTRUCT A YIELD CURVE EACH BUSTINESS DAY AND YIELD
VALUES ARE THEN READ FROM THE CURVE AT FIXED MATURTTIES.

temly
1962 3.10
1963 3.36
1964 3.85
1865 4.15
1966 5.20
1967 4.88
1968 5.69
1969 7.12
1970 6.90

1971 4.89
1972 4.95

1973 7.32
1974 8.20
1975 6.78
1976 5.88
1977 6.08
1978 B.34
1979 10.65
1980 12.00
1981 14.80
1982 12.27
1983 9.58

1984 10.91
1985 8.42

1986 6.45
1987 6.77
1988 7.65

1989 B.53
1990 7.89
1891 5.86
1992 3.89
1993 3.43
1594 5.32
1985 5.94
1996 5.52

Tamo, paje 2|

http://www.federalreserve.govireleases/h 1 5/data/a/tem 1y.txt 12/26/03 8:37 AM



1997
1998
1999
2000
2001
2002

http://www federalreserve.gov/releases/h 1 5/data/a/tem by txt

5.63
5.05
.08
.11
.49
.00

B Wy

Page 2 of 2

J;” 20, page 2
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

21. Inreference to the risk adjustment shown on page 54, line 11, explain in detail how the
figures for KU and LG&E were derived. Provide all calculations, data, assumptions, etc. in
reaching the conclusions indicated.

Answer:

See testimony, beginning on page 25 and continuing through page 42, line 2. The risk analysis
was performed to compare KU and LG&E with the companies selected for obtaining data. Also
refer to the testimony, page 52 beginning at line 22 and continuing page 54, line 3. The analysis
was used to provide a basis for judging the risk differences and the adjustment needed for
determining the cost of equity for KU and LG&E.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Inttial Requests for Information

22.  Provide the attachment deriving the DCF model for various holding periods discussed at
the bottom of page 7 of Dr. Weaver’s Appendix 1T,

Answer:

Attached

1"\'-!\\\ Z'Z‘ ‘Y‘j" \
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CHAPTER 9  Srocks AND THEIR VALUATION

Differentiate between a closely held corporation and a publicly owned
Differentiate between a listed stock and an unlisted stock.
Differentiate between primary and secondary markets,

' What is an IPO?

@

- COMMON STOCK VALUATION

1H Common stock represents an ownership interest in a corporation, but to

] investor, a share of common stock is simply a piece of paper characte_rize
1 features:
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interest, common stock provides no such promise — if you own a stock
expect a dividend, but vour expectations may not in fact be met. To illust
Island Lighting Company (LILCO) had paid dividends on its common stoc
than 50 years, and people expected those dividends to continue. However, w
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- Stock can be sold at some future date, hopefully at a price greater than the purche
price. If the stock is actually sold at a price above its purchase price, the in ,
will receive a capital gain. Generally, at the time people buy common stocks:?
do expect to receive capital gains; otherwise, they would not buy the stocks
ever, after the fact, one can end up with capital losses rather than capital
LILCO’s stock price dropped from $17.50 to $3.75 in one vear, 5o the expecte
ital gain on that stock turned out to be a huge acfual capital loss.

Definitions of Terms Used in Stock Valuation Models

two elements: (1) the dividends expected in each year and (2) the price investors
to receive when they sell the stock. The expected final stock price includes the re!
of the original investment plus an expected capital gain. '

We saw in Chapter 1 that managers seek to maximize the values of their
: i stocks. A manager's actions affect both the stream of income to investors and the ri

iness of that stream. Therefore, managers need to know how alternative actions.
likely to affect stock prices, At this point we develop some models to help show how
value of a share of stock is determined. We begin by defining the following terms

: D; = dividend the stockholder expects to receive at the end of Year . Dy is i
! J most recent dividend, which has already been paid; Dy is the first dividifﬂ;
| expected, and it will be paid at the end of this year; Dy is the divide

expected at the end of two years; and so forth. D, represents the Arst cas
flow a new purchaser of the stock will receive, Note that Dy, the divide

which has just been paid, is known with certainty. However, all future di

Tl 72, page 3




CoMmoN STocK VALUATION 331

rporation, dends are expected values, so the estimate of D, may differ among

investors.®
P,

actual market price of the stock today.

expected price of the stock at the end of each Year t (pronounced “P hat t").
Py is the intrinsic, or theoretical, value of the stock today as seen by the
particular investor doing the analysis; P is the price expected at the end of
o one year; and so on. Note that P, is the intrinsic value of the stock today
based on a particular investor’s estimate of the stock’s expected dividend
stream and the riskiness of that stream., Hence, whereas the market price
Py is fixed and is identicai for all investors, Py could differ among investors
depending on how optimistic they are regarding the company. The caret,
it of w or “hat,” is used to indicate that P, is an estimated value, Py, the individual

: investor’s estimate of the intrinsic value today, could be above or below Pa,
the current stock price, but an investor would buy the stock only if his or
her estimate of P, were equal to or greater than P,.

Since there are many investors in the market, there can be many values
for Py, However, we can think of a group of “average,” or “marginal,”
investors whose actions actually determine the market price. For these
marginal investors, P, must equal Py; otherwise, a disequilibrium would

-exist, and buying and selling in the market would change Py until P, 2130
for a marginal investor.

o
il

g = expected growth rate in dividends as predicted by a marginal investor, If
dividends are expected to grow at a constant rate, g is also equal to the
expected rate of growth in earnings and in the stock’s price. Different
investors may use different g’s to evaluate a firm’s stock, but the market
price, Py, is set on the basis of the g estimated by marginal investors.

k; = minimum acceptable, or required rate of return, on the stock, considering
both its riskiness and the returns available on other investments. Again,
this term generally refates to marginal investors. The determinants of k,

include the real rate of return, expected inflation, and risk premiums, as
discussed in Chapter 5.

k, = expected rate of return which an investor who buys the stock expects to
receive. k; (pronounced “k hat 57) could be above or below k,, but one
would buy the stock only if k, were equal to or greater than k.
Tcs = actual, or realized, affer-the-fact rate of return, pronounced “k bar 5.” You
= may expec! to obtain a return of k, = 15 percent if you buy Exxon stock
today, but if the market goes down, you may end up next year with an
actual realized return that is much lower, perhaps even negative.

Dy/Py = expected dividend vield on the stock during the coming vyear. If the stock
is expected to pay a dividend of Dy = $1 during the next 12 months,

and if its current price is Py = $10, then the expected dividend yield is
$1/810 = 0.10 = 10%.

®Stacks generally pay dividends quarterly, so theoretically we should evaluate them on a quarterly basis.
However, in stock valuation, most analysts work on an annual basis because the data generally are not pre-
cise enough to warrant refinement to a quarterly model. For additional information on the quarterly model,
see Charles M. Linke and J. Kenton Zumwalt, “Estimation Biases in Discounted Cash Flow Analysis of Equity
Capital Cost in Rate Regulation,” Financigl Management, Autumn 1984, 15-21.
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P - P,

P = expected capital gains yield on the stock during the coming ye;

o stock sells for $10 today, and if it is expected to rise to $10 5

end of one year, then the expected capital gain is P, - B, =4

$10.00 = $0.50, and the expected capital gains yield is $0.56
0.05 = 5%, :

Expected = R5A= expected dividend vyield (Dy/Py) plus expected capital g
total [(P; — Pg}/Py]. In our example, the expected total return — ]}5

return 5% = 15%,

Expected Dividends as the Basis for Stock Values

In our discussion of bonds in Chapter 8, we found the value of a bond as the pre

value of interest payments over the life of the bond plus the present value of th;
maturity (or par} value:

INT INT INT

M
=Tt kT g T T

Stock prices are likewise determined as the present value of a stream of cash ﬂoWs,
the basic stock valuation equation is similar to the bond valuation equation. Whi
the cash flows that corporations provide to their stockholders? First, think of y
as an investor who buys a stock with the intention of holding it (in your family) fi
In this case, all that you (and your heirs) will receive is a stream of dividends, a

value of the stock today is calculated as the present value of an infinite stre
dividends:

Value of stock = P, = PV of expected future dividends.

=JL+ML+...+_A_
(1+k)! " (1+kye (1+k)™
-5 D

=1 (1+k})

What about the more typical case,
and then sell it-—what will be t
likely to be liquidated and thus to disappear, the value of the stock is again detess
mined by Equation 9-1. To see this, recognize that for any individual investor, the
expected cash flows consist of expected dividends plus the expected sale price of the
stock. However, the sale price the current investor receives will depend on the divij

d future investors il

stream.

The general validity of Equation 9-1 can
question: Suppose I buy a stock and _expect

Thm 2, pye S
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dividends and an even more distant stock price. This process can be continued ad
infinitum, and the ultimate result is Equation 9-1.%

Equation 9-1 is a generalized stock valuation model in the sense that the time
pattern of D, can be anything: D, can be rising, falling, or constant, it can be fluc-
tuating randomly, or it can even be zero for several years, and Equation 9-1 will still
hold. Often, however, the projected stream of dividends is expected to follow a sys-
tematic pattern, in which case we can develop a simplified (that is, easier to evalu-
ate) version of the stock valuation model expressed in Equation 9-1. In the following
sections, we consider the cases of zero growth, constant growth, and nonconstant
growth,

Stock Values with Zero Growth

Suppose dividends are not expected to grow at all but to remain constant. Here we have
a zero growth stock, for which the dividends expected in future years are equal to some
constant amount —that is, D; = D, = D; and so on. Therefore, we can drop the sub-
scripts on D and rewrite Equation 9-1 as follows:

2 D D D

o= LA T T R

As we noted in Chapter 7 in connection with the British consol bond, a security that is
expected to pay a constant amount each year forever is called a perpetuity. Therefore, a
zero growth stock is a perpetuity.

Although a zero growth stock is expected to provide a constant stream of dividends
into the indefinite future, each dividend has a smaller present value than the preced-
ing one, and as the years get very large, the present value of the future dividends
approaches zero. To illustrate, suppose D = $1.15 and k; = 13.4%. We can rewrite
Equation 9-1a as follows:

5 __$L15 L8115 L3115 ey $L15 ..4_$115 .
O (134 T (1.134)° (1.134)* (1.134)*° (1.134)¢

= $1.01 + $0.89 + $0.79 +...+ $0.002 +-..+%$0.000004+ ..

We can also show the zero growth stock in graph form, as in Figure 9-1. The hori-
zontal line shows the constant dividend stream, D; = $1.15. The descending step func-
tion curve shows the present value of each future dividend. If we extended the analysis
on out to infinity and then summed the present values of all the future dividends, the
sum would be equal to the value of the stock.

As we saw in Chapter 7, the value of any perpetuity is simply the payment divided by
the discount rate, so the value of a zero growth stock reduces to this formula:

D
k,’

(9-1a)

P, = (9-2)

®We should note that investors periodically lose sight of the long-run nature of stocks as investments and for-
get that in order to sell a stock at a profit, one must find a buyer who will pay the higher price. If you ana-
lyzed a stock’s value in accordance with Equation 9-1, concluded that the stock’s market price exceeded a rea-
sonable value, and then bought the stock anyway, then you would be following the “bigger fool” theory of
investrent — you think that you may be a fool to buy the stock at its excessive price, but you also think that
when you get ready to sell it, you can find someone who is an even bigger fool. The bigger fool theory was
widely followed in the summer of 1987, just before the stock market lost more than one-third of its value in
the October 1987 crash. Many people think it is back in vogue now, in 1998,

Tam L, P‘J}- ](




334 CHAPTER 9  Stocks AND THEIR VALUATION

MPresent Values of Dividends of a Zero Growth Stock (Perpetuity)

Dividend
(%) Dollar Amount of Each

L Dividend = D, = $1.15
1.15 ‘

PV D, = 1.01}

PV of Each Dividend

Therefore, the value of our illustrative stock is $8.58:

5 _$115
Po= 3557 = $8.58.

If you extended Figure 9-1 on out forever and then added up the present value of eatk
individual dividend, you would end up with the intrinsic value of the stock, $8.58.™M
actual market price of the stock, Py, could be 8reater than, less than, or equal to $8

depending on other investors’ perceptions of the dividend pattern and riskiness of thl
stock.

We could transpose the f’ﬂ and the k
Equation 9-3:

s in Equation 9-2 and solve for k, to pmd& It

We could then look up the price of the stock and the latest dividend, Py and D, in

of return we could expect to earn if we boug
the stock. Since we are dealing with an expected rale of refurn, we put a “hat"” on theg
k value. Thus, if we bought the stock at a price of $8.58 and expected to receive a co
stant dividend of $1.15, our expected rate of return would be

. _$115 _
ko= $8.55 = 0134 =13.4%.

———

"If you think that having a stock pay dividends forever is unrealistic, then think
years. Here you woutd have an annuity of $1.15

N=501= 13.4, and PMT = 1.15, and then press
fers by only 3 penny from that of the perpetuity.
almost nothing to the value of the stock.

of it as lasting only for 5 :
per year for 50 years discounted at 13.4 percent. Ent
PV to find the vajue of the annuity. It is $8.57, which di
Thus, the dividends from Years 51 to infinity contribut

Thew 22, ?ojﬂ
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Normal, or Constant, Growth

Although the zero growth model is applicable to a few companies, the earnings and div-
idends of most companies are expected to increase over time. Expected growth rates
vary from company to company, but dividend growth on average is expected to con-
tinue in the foreseeable future at about the same rate as that of the nominal gross
domestic product (real GDP plus inflation). On this basis, one might expect the divi-
dend of an average, or “normal,” company tc grow at a rate of 6 to 8 percent a year.
Thus, if a normal, or constant, growth company’s last dividend, which has already been
paid, was Dy, its dividend in any future Year t may be forecasted as D, = Dy(1 + g),
where g is the constant expected rate of growth. For example, if MicroDrive just paid a
dividend of $1.15 (that is, Dy = $1.15), and if investors expect an 8 percent growth rate,
then the estimated dividend one year hence would be D; = $1.15(1.08) = $1.24; D,
would be $1.34; and the estimated dividend five years hence would be

D, = Dol + g)' = $1.15(1.08)° = $1.69.

Using this method for estimating future dividends, we can determine the current stock
value, Py, using Equation 9-1 as set forth previously — in other words, we can find the
expected future cash flow stream (the dividends), then calculate the present value of
each dividend payment, and finally sum these present values to find the value of the
stock. Thus, the intrinsic value of the stock is equal to the present value of its expected
future dividends.

If g is constant, Equation 9-1 may be rewritten as follows:®

s _D1+g) Dyl+g?®  Dyl=g)”
o= T Tk TR
_nov gy
=002 Ty
=D0(l+g)= Dl (9-4)
ks_g ks_g'

Inserting values into Equation 9-4, we find the value of our illustrative stock to be
$23.00:

5 _ $L15(1.08) _ $1.242
"7 0.134-0.08  0.054

The constant growth model as set forth in the last term of Equation 9-4 is often called
the Gordon Model, after Myron J. Gordon, who did much to develop and popularize it.

- Note that Equation 9-4 is sufficiently general to encompass the zero growth case
described earlier: If growth is zero, this is simply a special case of constant growth, and
Equation 9-4 is equal to Equation 9-2. Note also that a necessary condition for the
derivation of Equation 9-4 is that k, be greater than g. Look back at the second form of
Equation 9-4. If ¢ is larger than k;, then (1 + g)'(1 + k,)* must always be greater than
one. In this case, Equation 9-4 is the sum of an infinite number of terms, with each
term being a number larger than one. Therefore, if the constant g were greater than k,,
the resulting stock price would be infinite! Since no company is worth an infinite price,
it is impossible to have a constant growth rate that is greater than k.. So, if you try to

=$23.00.

%The last form of Equation 9-4 is derived in Appendix 4A of Eugene F. Brigham and Louis C. Gapenski, fnfer-
mediate Fingncial Management, 5th ed. (Fort Worth, Tex.: Dryden Press, 1996). In essence, Equation 9-4 is
the sum of a geometric progression, and the final result is the solution value of the progression.
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Present Values of Dividends of a Constant Growth Stock:

CHAFTER @  STOCKS AND THEIR VALUATION

Do = $1.15, g = 8%, k, = 13.4%

Dividend
(%)

Doltar Amount of Each Dividend
=Dy(1 + g)!

1.15
PV D, =1.10

1
PV of Each Dividend = 2{ +9)!
(1+ks)

use the constant growth model in a situation where g is greater than k, you will vi
late laws of economics and mathematics, and your results will be both wrong an
meaningless.

The concept underlying the valuation process for a constant growth stock is graphej
in Figure 9-2. Dividends are growing at the rate g = 8%, but because k, > g, the preser
value of each future dividend is declining. For example, the dividend in Year 1 is Dy
Do(1 + g} = $1.15(1.08) = $1.242. However, the present value of this dividend, di
counted at 13.4 percent, is PV(D,) = $1.242/(1.134)! = $1.095. The dividend expected i
Year 2 grows to $1.242(1.08) = $1.341, but the present value of this dividend falls 63
$1.04. Continuing, D, = $1.449 and PV(D3) = $0.993, and so on. Thus, the expected di
idends are growing, but the present value of each successive dividend is declinin
because the dividend growth rate (8%) is less than the rate used for discounting th
dividends to the present (13.4%.

If we summed the present values of each future dividend, this summation would b
the value of the stock, P,. When g is a constant, this summation is equal to Dy/(k, — 8).3
as shown in Equation 9-4. Therefore, if we extended the lower step function curve in
Figure 9-2 on out to infinity and added up the present values of each future dividen
the summation would be identical to the value given by Equation 9-4, $23.00.

Growth in dividends occurs primarily as a result of growth in earnings per shar
(EPS). Earnings growth, in turn, results from a number of factors, including (1} infla
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tion, (2) the amount of earnings the company retains and reinvests, and (3) the rate
of return the company earns on its equity (ROE). Regarding inflation, if output (in
units) is stable, but both sales prices and input costs rise at the inflation rate, then
EPS will also grow at the inflation rate. Even without inflation, EPS will also grow as
a result of the reinvestment, or plowback, of earnings. If the firm’s earnings are not
all paid out as dividends (that is, if some fraction of earnings is retained), the dollars
of investment behind each share will rise over time, and that should lead to growth in
earnings and dividends.

Even though a stock’s value is derived from expected dividends, this does not neces-
sarily mean that corporations can increase their stock prices by simply raising the cur-
rent dividend. Shareholders care about alf dividends, both current and those expected
in the future. Moreover, there is a trade-off between current dividends and future divi-
dends. Companies that pay high current dividends have less money to retain and rein-
vest in the business, and that lowers the rate of growth in earnings and dividends. So,
the issue is this: Do shareholders prefer higher current dividends at the cost of a slower
rate of growth in dividends, the reverse, or are stockholders indifferent? As we will see
in Chapter 17, there is no simple answer to this question. Shareholders prefer to have
the company retain earnings, hence pay less current dividends. if it has highly prof-
itable investment opportunities, but they want the company to pay earnings out if its
investment opportunities are poor. Taxes also play a role, as dividends and capital gains
are taxed differently, so dividend policy affects investors’ taxes. We will consider divi-
dend policy in detail in Chapter 17.

Do Stock Prices Reflect Long-Term or Short-Term Events?

Managers often complain that the stock market is shortsighted and that it cares only
about next quarter’s performance. Let’s use the constant growth model to test this
assertion. MicroDrive's most recent dividend was $1.15, and it is expected to grow at a
rate of 8 percent per year. Since we know the growth rate, we can forecast the dividends
for each of the next five years and then find their present values:

Dyl<g' Dyl+g’  Dyl+g)’ . Dyll+g'  Dyli+g’
VT T ask? TTUAR” Tkt T Atk

_ $1.15(1.08)' | $1.15(1.08)* $1.15(1.08)° = $1.15(1.08)" . $1.15(1.08)°
To(L134)! (1.134)° (1.134)° (1.134)* (1.134)°

_Sl242  $1341  $1.449  §1.565  $1.690
(1.134)" 7 (1.134)° ~ (1.134)° * (1.134)* ~ (1.134)°

=1.095 + 1.043 + 0.993 + 0.946 + 0.901
=$5.00.

Recall that MicroDrive’s stock price is $23.00. Therefore, only $5.00, or 22 percent, of
the $23.00 stock price is attributable to short-term cash flows. This means that Micro-
Drive’s managers will have a bigger impact on the stock price if they work to increase
long-term cash flows rather than focus on short-term flows. This situation holds for
most companies. Indeed, a number of professors and consulting firms have used actual
company data to show that more than 80 percent of a typical company’s stock price is
due to cash flows expected more than five years in the future.

This brings up an interesting question. If most of a stock’s value is due to long-
term cash flows, why do managers and analysts focus so much attention on quarterly
earnings? Part of the answer lies in the information conveyed by short-term earnings.
For example, if actual quarterly earnings are lower than expected, not because of

Jhm 22, pag 10
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fundamental problems but only because a company has increased its R&
tures, studies have shown that the stock price probably won't decline and m,
increase. This makes sense, because R&D should increase future cash flows!
other hand, if quarterly earnings are lower than expected because customers'
the company's new products, then this new information wil have negative impl
for future vatues of g, the long-term growth rate. As we show later in this chapteyid
small changes in g can lead to large changes in stock prices. Therefore, while tHe 38
terly earnings itself might not be terribly important, the information they convey i3
future prospects can be terribly important.

Another reason many managers focus on short-term earnings is that some fir]
managerial bonuses on the basis of current earnings rather than stock prices
reflect future earnings). For these managers, the concern with quarterly earnings
due to their effect on stock prices —it's due to current earnings’ effect on bon

Expected Rate of Return on a Constant Growth Stock

We can solve Equation 9-4 for k,, again using the hat to denote that we are dealli‘
an expected rate of return;'? ’

Expected  Expected growth

Expected rate _ dividend + rate, or capital

of return yield gains vield
. _ D
ks = PO + £.

Thus, if vou buy a stock for a price Py = $23, and if you expect the stock to pay |
idend D, = $1.242 one vear from now and to grow at a constant rate g = 8% i
future, then your expected rate of return will be 13.4 percent:

~  $1.242
k= $23

In this form, we see that 125 is the expected tofal return and that it consists o _
expected dividend yield, D,/P, = 5.4%, plus an expected growth rate or capital gai
yield, g = 8%,

Suppose this analysis had been conducted on January 1, 1999, so Py = $23 is the Jai)

uary 1, 1999, stock price, and D, = $1.242 is the dividend expected at the end of 1938
What is the expected stock price at the end of 19997 We would again apply Equatio
9-4, but this time we would use the year-end dividend, Dy = D;(1 + g) = $1.242(1.08;

$1.3414:

+8% =5.4% + 8% = 13.4%.

- Dggog _ $134I4

P = =
R T g T 0.134-0.08
Now, notice that $24.84 is 8 percent greater than Py, the $23 price on January 1, 199
$23(1.08) = $24.84,

= $24.84,

*Many apparent puzzles in finance can be explained either by managerial compensation systems or by pecu,
liar features of the Tax Code. So, if you can’t explain a firm’s behavior in terms of economic logic, look 9,
bonuses or taxes as possible explanations. -

YThe k; value in Equation 9-4 is a required rate of return, but when we transform to obtain Equation 9
we are finding an expected rate of return. The transformation reguires that ks =k, which holds i the sto
market is in equilibrium, a condition that will be discussed later in the chapter.
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Thus, we would expect to make a capital gain of $24.84 — $23.00 = $1.84 during 1999,
which would provide a capital gains yield of 8 percent:

Capital gain $1.84
= =0.08 = 8%.
Beginning price  $23.00

Capital gains yield,ggy =

We could extend the analysis on out, and in each future year the expected capital gains
yield would always equal g, the expected dividend growth rate.
Continuing, the dividend yield in 2000 could be estimated as follows:

Dividend yieldapo = <229 = %—%%% ~ 0,054 = 5.4%.

12/31/99

The dividend vield for 2001 could also be calculated, and again it would be 5.4 percent.
Thus, for a constant growth stock, the following conditions must hold:

1. The dividend is expected to grow forever at a constant rate, g.

The stock price is expected to grow at that same rate.

The expected dividend yield is a constant.

The expected capital gains yield is also a constant, and it is equal to g.

The expected total return, 1::5, is equal to the expected dividend yield plus the
expected growth rate: k; = dividend yield + g.

o1 1

The term expected should be clarified — it means expected in a probabilistic sense, as
the statistically expected outcome. Thus, if we say the growth rate is expected to remain
constant at 8 percent, we mean that the best prediction for the growth rate in any
future year is 8 percent, not that we literally expect the growth rate to be exactly 8 per-
cent in each future vear. In this sense, the constant growth assumption is reasonable
for many large, mature companies.

Supernormal, or Nonconstant, Growth

Firms typically go through life cycles. During the early part of their lives, their
growth is much faster than that of the economy as a whole; then they match the
economy’s growth; and finally their growth is slower than that of the economy.!!
Automobile manufacturers in the 1920s and computer software firms such as
Microsoft in the 1990s are examnples of firms in the early part of the cycle; these firms
are called supernormal, or nonconstant, growth firms. Figure 9-3 illustrates noncon-
stant growth and also compares it with normal growth, zero growth, and negative
girowth.12

UThe concept of life cycles could be broadened to product cycle, which would include both small startup
companies and large companies like Procter & Gamble, which periodically introduce new products that give
sales and earnings a boost, We should also mention business cycles, which alternately depress and boost sales
and profits. The growth rate just after a major new product has been introduced, or just after a firm emerges
from the depths of a recession, is likely to be much higher than the “expected long-run average growth rate,”
which is the proper number for a DCF analysis.

127 negative growth rate indicates a declining company. A mining company whose profits are falling because
of a declining ore body is an example. Someone buying such a company would expect its earnings, and con-
sequently its dividends and stock price, to decline each year, and this would lead to capital losses rather than
capital gains. Obviously, a declining company's stock price will be relatively low, and its dividend yield must
be high enough to.offset the expected capital loss and still produce a competitive total return. Students some-
times argue that they would not be willing to buy a stock whose price was expected to decline. However, if
the annual dividends are large enough to more than offset the falling stock price, the stock could still pro-
vide a good return.

Toaw 22, page. (2







Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

23.  Explain why Dr. Weaver uses a 2001-2002 average on Schedules 17-28, but uses a 2000-
2002 average on Schedules 29-30.

Answer:

Schedules 17 through 28 are for cash flow risk assessment. Cash flow statements are constructed
by taking the difference in asset and liability accounts from one year to the next. Three years of
data are needed to prepare two years of cash flows. Schedules 29 and 30 are comparing three
years of individual accounts from the income statement and balance sheet.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

24. In reference to Schedules 39 and 40:

a. Explain how the convergence from current growth to growth in 2007 is derived and
provide all assumptions and calculations used.

b. If different convergence assumptions are used for different companies, explain why this
is s0.

C. Explain how the 2002-2003 growth rate is calculated and provide all assumptions and

data underlying the calculation.

Answer:

a. See testimony, page 49, lines 4-8.

b. The same assumption was used for each company.

c. As explained in the footnote to Schedules 39 and 40, “the 2003 growth rate is the

dividend growth rate achieved from 2002-2003 from Value Line.” For example, the 2003
dividend for Cinergy was $1.84 and the 2002 dividend was $1.80. The calculation is:
(3$1.84/81.80-1) * 100=2.22%. The only assumption is that the Value Line data is correct.
The data used is:

2003 2002
Company Dividend Dividend
Cinergy 1.84 1.80
DTE 2.06 2.06
FPL 2.40 232
MGE 1.35 1.34
Southern 1.39 1.36
Constellation 0.96 1.04
Empire 1.28 1.28
PNM 0.86 0.91

2.18 226

Progress

There is an error in the 2003 growth rate for Southern. 1t should be 2.20%. Attached is a revised

Schedule 39 with the corrected growth, dividends, perpetuity value, and IRR.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver 10
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-0033 5
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

75.  Explain what changes in risk have occurred for KU to lead Dr. Weaver to recommend a
50-100 basis point lower cost of equity for KU compared with LG&E when the Commission less
than three years ago, determined that both Companies had the same required return.

Answer:

1 disagree with the Commission decision that was made three years ago. KU had more equity it
its capital structure and this fact alone would cause it to have a jower cost of equity.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

26.  Throughout his testimony Dr. Weaver utilizes the equity ratio of 59.6% for KU. Please
provide the calculation of the equity ratio using the current methodology of adjusting the
capitalization for Environmental Surcharge costs as approved in Case Number 2003-068.

Answer:

The 59.6% equity ratio for KU was taken from page V-10 of the BWG Report, the capital
structure dated May 22, 2003. 1 did not calculate a different capital structure.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

27. Why didn’t Dr. Weaver utilize the current methodology for adjusting the capitalization
for Environmental Surcharge costs for KU?

Answer:

I was planning to prepare a different capital structure with different capital cost rates. However,
did not receive the response to the Attorney General’s first data request, questions 9, 10, 11, and
12, until the evening of November 24, The testimony was due to be filed with the Commission
on December 1, a Monday. Therefore, I needed to have it available for the Attorney General’s
Office by Friday morning the 28™. It had to be e-mailed on the evening of the 27" That allowed
three days, the 25", 26" and 27 , to incorporate the information from the responses from the
Company. This time frame did not allow me to include any capital structure analysis in the
testimony.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

28.  Throughout his testimony Dr. Weaver utilized the equity ratio of 50.26% for LG&E.
Please provide the calculation of the equity ratio using the current methodology of adjusting the
capitalization for environmental Surcharge costs as approved in Case Number 2003-236.

Answer;

See response to question 26 and question 27.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Ultilities Company’s
Initial Requests for Information

29.  Why didn’t Dr. Weaver utilize the current methodology for adjusting the capitalization
for Environmental Surcharge costs for LG&E?
Answer:

See the response to question 26 and question 27.






Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

30.  Onlines 11-12 of page 27 Dr. Weaver states that using cash flows including changes in
working capital provides better information for the analysis. Explain why the proceeds from the
sale of accounts receivable associated with the accounts receivable securitization program of KU
and LG&E should be included in cash flow for operations rather than cash flows from financing
if the balances outstanding under the accounts receivable securitization program are considered
as debt in determining the capital structure of the companies for purposes fo the ESM.

Answer;

The accounts receivable securitization program, as I understand the program, uses accounts
receivable as security or collateral for debt financing. The accounts receivable balance as of the
end of the year remains on the balance sheet in current assets. When accounts receivable on the
balance sheet increase, funds are tied up because a sale has been made, the cost of the sale has
been incurred, and the collection from the sale has not occurred. A decrease in accounts
receivable is a source of funds. The accounts receivable themselves are similar to fixed assets
that are used to secure 1* mortgage bonds. The change in fixed assets are included in Cash Flow
from Investment Activities and if a 1* mortgage bond was issued to obtain funds for financing,
the debt financing is included in Cash Flow from Financing Activities.
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Responses of the Attorney General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

31.  What adjustments, if any did Dr. Weaver make to the capital structure of LG&E and KU
to incorporate long-term purchased power obligations that are considered to be debt equivaltnts
by the rating agencies?

Answer:

See response to questions 26 and 27,



